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| MUCK HONOURED AND TRULY a 
L A D . 

HE LADY LETTICE WENDY, 

OF WENDY IN CAMBRIDGESHIRE. 5 


MADAM, 


WO or. three reaſons aduce me to 
preſent this diſcourſe to your Lady 

ſhip, and to make choice of you for its pat 
troneſs: | Firſt, Becauſe I awe it to the 
liberality of your honoured. brother, that X 
have this leiſure to write any thing. Se- 
condly, Becauſe alſo your many and ſig- 
nal favours, ſeeing I am not in à capacity 
to requite them, ſeem to exact from me 


at leaſt a public acknowledgment, which 
ſuch a dedication gives me an opportunity 
to make. Thirdly, Becauſe of ſuch kind 
of writings, I know net where to chuſe 
more able judge, or more candid reader. Ee ; 
am ſenſible that you do ſo much abhor any, © * 
thing that looks like flattery, that out of -Y 
an excels of modeſty, you cannot patie! . 


JET. 


DEDICATION. 


bear the bearing of your own juſt commen- 
dations; and therefore, ſhould I enlarge 


5 upon that ſubject, I know I ſhould have 


burt little thanks for my pains. 


Indeed, you have much better motives 
to do well, than the praiſe of men, the fa- 


your of God, peace of conſcience, the hope 
and expectation of a future reward of e- 


ternal happineſs; and, therefore, I had ra- 
ther write of you to others, to provoke 
them to imitate. fo excellent an example, 


than to yourſelf, to encourage you in your 


Chriſtian courſe, and to fortify you in your 


_ athletic conflicts with the greateſt of tem- 


poral evils, bodily pain and anguiſh; tho” 
I do not know why you ſhould reje& any 
confideration that may conduce to ſupport 


| you under ſo heavy preſſures, and of ſo 
long continuance; of which, to ingenuous. 


natures, true honour, that is, the current. 
teſtimony and approbation of good men, is 

not the meaneſt. No leſs a man than St. Au- 
guſtine was doubtful, whether the extremity 


of bodily pain were not the greateſt evil 
that human nature was capable of ſuffer- 


ing: © Nay (aith he) I was ſometimes com- 


. 
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DEDICATION. 
* pelled to conſent to Cornelius Celſus, that 
it was ſo; neither did his reaſons ſeem to 
© me And; we being compounded of two 


parts, ſoul and body, of which, the ſirſt 
is the better, the latter the worſer: the 


greateſt good mult be the beſt thing be- 


longing to the better part, that is, wiſ- 
dom; and the greateſt evil the worſt thing 


incident to the worſer part (the body) 
that is, pain.“ Now, though I know not 
whether this reaſon be firm and conclu- 
ſire,” yet I am of accord with him, that 
of all the evils we are ſenſible of in this 
world, it is the ſoreſt; the moſt reſolute 


| patience being baffled: and proſtrated by a 


fierce and laſting paroxyſm of the gout, or. 
ſtone, or cholic, and compelled: to yield to 
its furious: inſults, and: confeſs itſelf van- 


quiſhed, the ſoul being unable to divert, 


or to do any thing elſe but pore upon the 


pain. And, therefore, thoſe Stoical yaunts 
of their wiſe man's being happy in Peril- 
lus's bull, I utterly reject and explode, as 


vain rhodomontades, and chimerical fig- 
ments; for that there never was ſuch a Wiſe 
man among them, or indeed could 9 a | 
2 5 a Y . ; +: 
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pe: do I not fay, that the patience of a good 


man can be ſo far conquer'd by the ſharp- 
| eſt and ſevereſt torments, as to be compel- 
led to deny or blaſpheme God, or his reli- 
gion; yea, or ſo much as to complain of his 
injuſtice, tho? perchance he may be brought 


with Job to curſe his day, yet not curſe his 


God, as his wife tempted him to do. 


Now that the great Ayoro0iry;, and Bpo- 


p Pirie, the moſt juſt Judge and Rewarder, 


would be pleas'd ſo to qualify and mitigare 


Four ſufferings; as not to exceed the mea- 
{ure of your ſtrength and patience, or elſe 


arm you with ſuch an high degree of Chri- 


ſtian fortitude, as to be able to grapple 
with the moſt extreme; and when you have 


finiſh'd your. courſe in this world, grant 


vou a placid and eaſy paſſage out of it, and 

_ dignify you, as one of his victors, with a 

crown of eternal glory and e 18 the 

Pg” of, | 
I 4 M, 

"Tour Lavy sui“ s moſt Aevoted 


in 01 5 ervice,.. 


JOHN RAY. 
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Tra all ages wherein learning bath 8 e bath 
been made of the itch of writing, and the multitude of worth- 
leſs books, wherewith importunate ſeribblers haue peſfter'd the 
world, Scribimus indocti doctique: and,---Tenet inſunabile 
multos ſeribendi cacoethes. I am ſenſible that this traſtate may 
likely incur the cenfure of a ſuperſſuous piece, and myſelf the blame 
of giving the reader unneceſſary trouble, there baving been ſo 
much ſo well written of this ſubj edt, by the moſt learned men of 
our time, Dr. More, Dr. Cudworth, Dr. Stillingfleet late vi- 
ſhop of Worceſter, Dr. Parker late of Oxon 5 and, to name no 
more, the honourable Robert Boyle, Eſq, ſo. that it will need 
fome apology. Firſt, Therefore, in excuſe of it, I plead, that 
there are in it ſome conſiderations new and untouch'd. by others; 
wherein, if IT be miſtaken, I alledge ; ; Secondly, That the man- 
ner of delivery and expreſſion may be more ſuitable to ſome mens 
apprehenſion, and facile to their underſtandings. If that will-net 
hold, J pretend, Thirdly, That all the particulars contained in 
this book, cannot be found in any. one piece known to me, but lie 
ſeattered and diſperſed in many ; and ſo this may ſerve to relieve 
thoſe faſtidious readers, that are not willing to take the paint to 
ſearch them out: and poſſibly, there may be ſome whoſe ability 
(whatever their induſtry might be) will not ſerve them to pur- 
chaſe, nor. their opportunity ta borrow, thoſe books, who yet may 
ſpare money enough to buy ſo inconſiderable a. trifie, Tf none of 
theſe excuſes ſuffice to acquit me of blame, and remove all pre- 
judice, I have two farther reaſons to offer, which" I think. will 
reach home, and juſtify this undertaking : Firſt, That all men 
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venture to publiſh, are of ſome note in the world ; and where” 
they do, or have lived and converſed, have ſome ſphere of friends 
and acquaintance, that know. and eſteem them, who, tis likely, 


will buy any book they ſhall write for the author's ſake, who o- 
therwiſe would have read none of that ſubjett, though ten times 
better; and ſo the book, however inferior to what have been al- 


ready publiſhed, may happen to do much good. Secondly, By vir- 
tue of my function, I ſuſpect myſelf to be obliged to write ſome- 


' thing in divinity, having written ſo mach on other ſubjetts: for 
deing not permitted to ſerve the church with my tongue in preach 
ing, I know not but it may be my duty io ſerve: it with my hand 
by writing: and I have made choice of this ſubjeft, as thinking 

myſelf beſt qualified to treat of it. Tf what I have now written 


ſvall find ſo favourable acceptance, as to encourage me to proceed, 


God granting life and health, the reader may expe more : if o- 
therwiſe, I muſt be content to be laid aſide as Ms and ſatisfy 
16: in having made this experiment. 
As for this diſcourſe, I have been careful 4 to ad nothing 
Wl: matter of fact, or experiment, but what is undoubtedly true, 
left I ſhould build upon a ſandy and rainous foundation, and by 


the admixture of what-is Falſe; render that which is true ſuſpi- 


Cious . 5 138 3 i 
T might have added many more particulars ; nay, my text 
warrants me to run over all the viſible works of God in parti- 


cular, and to trace the footſteps of his wiſdom-in the compoſition, _ 


order, harmony, and uſes of every one of them, as well as of 
thoſe that I have ſelefled. But, Firft, This would be a task far 
tranſcending my Skill and abilities; nay, the joint Skill and en- 
deavours of all men now living, or that ſpall live after a thou- 
ſand ages, ſnould the world laſt ſo long. For no man can find 
out the work that God maketh from the beginning to the end,” 
Eccleſ. iii. 11. | Secondly, I was willing to conſult the inſin- 


mity of the reader, or indeed of mankind in general ; which, af- 
ter a ſhort confinement to one ſort of diſh, is apt to loath it, tho? 
never ſo wholeſome, and which at firſt was moſt pleaſant and 
acceptable: and fo to moderate my diſcourſe, as to make an, end 
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PREFACE. 


of writing; before I might preſume he ſhould be quite tired with 
reading. 

I ſhall. now add a wand « or two concerning the uſefulneſs of 
the argument or matter of this diſcourſe, and the reaſon I had 
to make choice of it, beſides what I have already offered. 

Firſt, The belief of a' Deity being the foundation of all reli- 
gion, (religion being nothing but a devout worſhipping of God, or 
an inclination of mind to ſerve and worſhip him) for he that 
* cometh to God, muſt believe that he is,” it is a matter of the 
higheſt concernment, to be firmly ſettled and eſtabliſhed in a full 
perſuaſion of this main point: now this muſt be demonſtrated by 
arguments drawn from the light of nature, and works of the 
creation : for as all other ſciences, ſo divinity proves not, but 
ſuppoſes its ſubjefts, taking it for granted, that by natural light, 
men are ſufficiently convinced of the being of a Deity. There are 


indeed ſupernatural demonſtrations of this fundamental truth, but 


not common to all perſons or times, and ſo liable ta cavil and 


| Exception by atheiſtical perſons, as inward-illuminations of mind. 


a ſpirit of prophecy and. fore-telling future contingents, illuſtri- 


ous miracles, and the like. But theſe proofs taken from effefts, 


and operations, expoſed to every man's view, not to be denied or 


queſtioned by any, are moſt effeftual to convince all that deny or 


doubt of it. Neither are they only conviftive- of the greateſt and: 
ſubtleſt adverſaries, but intelligible alſo to the meaneſt capacities : 
for you may. hear illiterate: perſons of the loweſt rank of the 


commonalty affirming, that they need no proof of the being of a 


God, for that every pile of graſs, or ear of corn, ſufficiently proves 


that: far, ſay they, all the men of the world cannot make ſuch 
a: thing as one of theſe and if they cannot du it, who can, on 
did make it but God? Ta tell them, that it made itſelf, or ſprung 
up by chance, would be as ridiculous as am 


fopher ſo. 
Secondly, The particulars of this di [courſe ſerve not only to 
demonſtrate the being of a Deity; but alſo to illuſtrate ſome of 


bis principal attributes; as namely, bis infinite power and 
wiſdom, The vaſt multitude of creatures, and thoſe not .only 
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Fnall, e great, the ſun and moon, and all the hea: 
wvenly hoſt, are effects and proofs of his almighty power. The 
© heavens declare the glory of God, and the firmament ſheweth 
*. bis bandy-work,” Pſal. xix. 1. The admirable contrivance of || : 
all and each of them, the adapting all the parts of animals to Hp 
their ſeveral uſes, the proviſion that is made for their ſuſtenance, | 

which is often taken notice of in ſcripture, Pſal. cxlv. 15, 16, 

- * The eyes of all wait upon thee : thou giveſt them their meat E 
in due ſeaſon.” Thou openeſt thy hand, and ſatisfieſt the deſire 

* every living thing. Matth. vi. 2.6. Behoid the fowls of the air, 
* for they ſou not, neither do they reap, nor gather into barns ;- 
| © yet your heavenly Father feedeth them. Pſal. exlvii. 9. He' | 
* giveth to the beaſt bis food, and do the young ravens when they | F 
* cry.? Aud, Laſtly, Their mutual ſubſerviency to each other, 
and unanimous conſpiring to promote and carry on the public good; 

are evident demonſtrations of his ſovereign wiſdom, 3 | 
- Laſtly, They ſerve to ſtir up and increaſe in us the affections 
and babits f admiration, humility, and gratitdde. Pſal. viii. 3. Th 3 
ben I conſidered the heavens, the work of thy fingers, the WY 


moon and the ſtars which thou haſt ordained : what is man ws A 

tat thou art mindful of him, or the fon of man that thou vi- . 

_* ſiteft. bim?? And to theſe pur peſes the holy Pſalmiſt is very hk, tneir 

Frequent in the enumeration and conſideration of theſe works, which- | 1, th 

. may warrant me aoing the like, and juſtify the denominating ſuch ſuper 

9 0 3 as * rather theological ous Pie, OO I | A gueſs 

i ſtone 

(Note, That by the Works of the "ESE in the title, 1 mine 

| eee eee bin Ghats fe, and by him.conſery'd' ; IS 

to this day in. the ſame ſtate and condition in which they were | Workit 

at firſt made; for conſervation (according to the judgpent both» | argu 

of — and Divines) i is a continued creation. work 
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11. 28 

of That the fix'd ſtars are innumerable, agreed. on all ſides, as 
oY 0 well by ſuch as embrace the New Hypotheſis, 
TY That they are as ſo many ſuns placed at vnequal diſtances, 


and each having its planets moving about it, furniſhed with 
7)" their inhabitants; like the earth; as by thoſe that adhere _- 
ieh to the old. That they arc all ſituate i in the ſame ſpherical 
ſuch 8 1 p33. 
„ A gueſs at the number of terreſtrial bodies, 1. Tnanimate, as 
5051 ſtones, earths, concrete and inconcrete juices, metals, att. 
le, T 1 minerals. 2. Animals, birds, beaſts, fiſhes, and wien. 
ry'di N Plants, herbs, and trees | 4, 5s. 6, 7 
vere Workin g the ſame effect by divers means and inſtruments, n 
oth: | argumept of wiſdom; and that God doth this in the 
works of the creation, proved by ſeveral - examples 
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for putting the diaphragm and muſcles for reſpiration into 
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uſe to mankind, anſwered. And the wiſdom of God in thus 


That the winds bring vp more vapours from the ſea, than 


154 


„„ ET ENTS. 
aſes 64,65, 66. Particularly of the loadſtone, its admi- 
rable phacnomena, effects, and uſes 66. 2. Metals, their 
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PSAL, civ. 24. 


now MANIFOLD ARE THY WORKS, O Lozp! In 
WISDOM HAST THOU MADE THEM ALL. 


N theſe words are two canon in the firſt whereof 
the Pſalmiſt admires the multitude of God's works, 


How manifold are thy works, O Lord 1“ In the ſew+ -; e ES ; 


cond he celebrates his wiſdom in the creation of hem; 


In wiſdom haſt thou made them all. 


Of the firſt of theſe I ſhall ſay little, only briefly rum 


over the works of this viſible world, and give ſome 


gueſs at the number of them; whence it will appear, 
that upon this account they will deſerve admiration, 


the number of r gnireeſighbl by us, and fo 

affording. us a demo ive proof of the unlimited 

extent of the Creator s skill, and the foecundity of his 
Fs"; EE 


* 
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wiſdom and power. That the number of corporeal 
creatures is unmeaſurably great, and known only to 
the Creator himſelf, may thus probably be collected: 
Firſt of all, the ck d are is on all hands 
acknowledg'd to be next to infinite: Secondly, Every | 
fix'd ſtar, in the now-receiv'd hypotheſis, is a ſun or 
ſun-like body, and in like manner incircled with a 
chorus of planets moving about it ; for the fix'd ſtars 
are not all placed in one and the ſame concave ſpheri- 
cal ſuperficies, and equidiſtant from us, as they ſeem to 
be, butare variouſly and diſorderly ſituate, ſome nearer, 
ſome further off, juſt like trees in a wood or foreſt ; as 
Gaſſendus exemplifies them. And as in a wood, tho” 
the trees grow never ſo irregularly, yet the eye of the 
ſpectator, wherever plac'd, or whitherſoever remov'd 
deſcribes ſtilf a circle of trees: ſo would it in like man- 
ner wherever it were in the foreſt or ſtars, deſcribe a 
| Ipherical ſuperficies about it. Thirdly, Each of theſe 
k planets i is in all likelihood furniſhed with as great va- 


- ricty of corporeal creatures, animate and inanimate, as 


the earth is, and all as different in nature as they are 
n place from the terreſtrial, and from each other, 
Whence it will follow, that theſe muſt be much more 
infinite than the ſtars: I do not mean abſolutely ac- 
cording to philoſophic exactneſs infinite, but only in- 
finite or innumerable as to us, or their number prodi- 
| uy great, Tan” 
That the fix'd ſtars are e may thus be 


made out: thoſe viſible to the naked eye are by the 


v . 
n 
I * 
1 


leaſt account acknowledg'd to be above a thouſand, ex- 
cluding thoſe towards the South pole, which are ndt 
vilible in our horizon: beſides theſe, there have been 
incomparably more detected and brought to light by 
| the mens Shah He * being found to be (as 


Par IJ. in the CREATION. + i» 
was formerly conjectur d) nothing but. great compa- 
nies or ſwarms of minute ſtars ſingly inviſible, but by | 
reaſon of their proximity mingling and confounding 
their lights, and appearing like lucid clouds. And 'tis 
likely that, had we more perfect teleſcopes, many thou. | 


{ ſands more might be diſcovered ; and yet, after all, an 


incredible multitude remain, by reaſon of their im- 
menſe diſtance beyond all: ken by the beſt teleſcopes 
that could poſſibly be invented or poliſh'd/by the wit 
and hand of an angel: for if the world be (as Des 
Cartes would have it) indefinitely extended; that is, 
ſo far as no human intelle& can fancy any bounds of 
it; then what we ſee, or can come to ſee; muſt be the 


| leaſt part of what is undiſcoverable by us, the whole 


univerſe extending a thouſand: times farther beyond 
the utmoſt ſtars we can poſlibly deſery, than thoſe be 
diſtant from the earth we live upon, This bypotheſis, - 
f the fix'd ſtars being ſo many ſuns, &c. ſeems mog 
agreeable to the divine greatneſs and Wandern 
But that which induces me much to doubt of the mag- 
nitude of the univerſe, and immenſe diſtance. of the 
fix'd ſtars, is the ſtupendous phaenomena of. comets, 
their ſudden accenſion or appearance in full magni- 
tude, the length of their tails and ſwiftneſs of their 
motion, and gradual diminution of bulk-and motion, 
till at laſt they diſappear. That the univerſe is inde- 
finitely extended, Des Cartes, upon a falſe ground, 
[that the formal ratio of a body was nothing but ex- 
tenſion into length, breadth and profundity, or hav- 
ing partes extra partes, and that body and ſpace were 
ſynonymous terms] aſſerted ; it may as well be limit- 
ed this way, as in the old hypotheſis, which places the 
fix'd ſtars in the ſame ſpherical ſuperſioies j a6! 
to which (old 1 TY may * bs demon 
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The inanimate are the Elements, Meteors and Foſſils, | 
of all ſorts, at the number of which laſt I ca 
any probable gueſs : but if the rule which ſ 


than of thoſe : and for the like reaſon more birds 


near 500; and the number of fiſhes, ſecluding ſhell- 


PART 
trated by the ſame mediums to be innumerable, only 
inſtead of their diſtance ſubſtituting their ſmalneſs for 
the reaſon of their inviſibility. 

But leaving the celeſtial bodies, I come now to the 
terreſtrial ; which are either inanimate or animate, 


ot give 
e con- 
ſiderate philoſophers deliver, holds good, viz. howKMqent 


much more imperfect any genus or order of beings is, {-1ye 
ſo much more numerous are the ſpecies contain'd un-M,,,q 


der it: as for example; birds being a more perfect tin 1 
kind of animals than fiſhes, there are more of theſe; ax 


than quadrupeds, and more inſects than of any of the 4 


reſt, and ſo more plants than animals, nature be- tribe 


ing more ſparing in her more excellent productions. 


I this rule, 1 ſay, holds good, then ſhould there be TAE 


more ſpecies of foſſils, or generally of inanimate bo- 


dies, than of vegetables, of which there is ſome reaſon 2 : 
to doubt, unleſs we will admit all forts of formed 50 
ſtones to be diſtinct ſpecies. ges 
Animate bodies are divided into four greit ys foo 
or orders, Beaſts, Birds, Fiſhes and Inſects, pee 
The ſpecies of beaſts, including alſo ſerpents, are ed 
not very numerous: of ſuch as are certainly known Ill exc 
and deſcrib'd, I dare ſay not above 150; and yet I me 
believe not many, that are of any conſiderable bigneſs, ¶ or 


in the known regions of the world, have eſcap'd the | 
cognizance of the curious. [I reckon all dogs to be of MW al 


one ſpecies, they mingling together in generation, and ¶ c 
| the breed of ſuch mixtures being prolific. ] ho 
- +: The number of birds known and deſcrib'd may be MW... 
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iſh, as many: but if the ſhell-fiſh be taken in, more 

han ſix times the number. How many of each genus 

emain yet undiſcover d, one cannot certainly nor very 

nearly conjecture; but we may ſuppoſe the whole ſum 

of beaſts and birds to exceed by a third part, and fiſhes 
dy one half, thoſe known. 

The inſoks; if we take in the exanguious both ters 
reſtrial and aquatic, may, in derogation to the prece- 
dent rule, for number, vie even with: plants them- 
ſelves: for the exanguious alone, by what that learned 
and critical naturaliſt, my honour'd friend, Dr. Mar- 
tin Liſter, hath ende obſerv'd and delineate, I con- 

jecture, cannot be fewer chan 185 ſpecies, PETE 
many more. 

The butterflies and beetles a ſuch numerous 
tribes, that I believe in our own native country alone 
the ſpecies of each kind may amount to 150 or more. 
And if we ſhould make the caterpillars and hexa- 
pods, from whence theſe come, to be diſtinct ſpecies, 
as moſt naturaliſts. have done, the number will be 
doubled, and theſe two genera will afford us 60D ſpe- 
cies: But if thoſe be admitted for diſtinct ſpecies, I 
ſee no reaſon but their aureliae alſo may pretend to a 
ſpecific difference from the caterpillars and butterflies, 
and ſo we'ſhall:baye 300 ſpecies more; therefore we 
exclude baththeſe from the degree of ſpecies, making 
them to. be . the. lame inſect under a different 3 | 
or habit. 

The fly kind, if id that name we 2 8 
all other flying inſects, as well ſuch as have four, as 
ſuch as have but two wings, of both which kinds there 
are mangubardinate genera, will be found in multi- 
tude of ſſ pecicg 4 5257 if not exceed, both the Wee? | 
mention d kintds, 132233 | 
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The creeping inſects that never come to be wing'd, 
tho for number they may fall ſhort of the flying or 
winged, yet are they alſo very numerous; as by run- 
ning over the ſeveral kinds I could eaſily demonſtrate. 


Suppoſing then there be a thouſand ſeyeral ſorts of in- 


ſects in this iſland and the ſea near it, if the ſame pro- 
portion holds between the inſects native of England, 


and thoſe of the reſt of the world, as doth between 


plants domeſtic and exotic, (that is, as I gueſs, near a 


decuple) the ſpecies of inſects in the whole earth 


land and water) will amount to 10000, and I do be- 
lieve they rather exceed than fall ſhort of that ſum. 


Since the writing hereof, having this ſummer, Ann. 


1691. with ſome diligence proſecuted the hiſtory of 
our Engliſh inſe&s, and making collections of the ſe- 
veral ſpecies of each tribe, but particularly and eſpe- 
cially of the butterflies, both nocturnal and diurnal, I 
find the number of ſuch of theſe alone as breed in our 
neighbourhood [about Braintree and Notely in Eſſex ] 
to exceed the ſum I laſt year aſſign'd to all England, 
having myſelf obſerv'd anddeſcrib'd about 200 kinds 
great and ſmall, many yet remaining, as I have good 


- reaſon to believe, by me undiſcover'd. This I have, 


ſince the writing hereof, found true in experience, 
having every year obſerv'd not a few newkinds; nor 


_ dolthink that, if I ſhould live 20 years longer, Iſhould 


by my utmoſt diligence and induſtry in ſearching them 


out, come to an end of them. If then, within the 


ſmall compaſs of a mile or two, there are ſo many ſpe- 
cies, to be found, ſurely. the moſt modeſt con jecture 
cannot eſtimate the number of all the kinds of papilios 
native of this iſland to fall ſhort of 300, which is twice 
ſo many as I laſt ſummer gueſs'd them to be; where- 


fore, uſing the ſame argumentations, the number of 
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all the Britiſh-inſes will amount to 2000, and the 
total ſum of thoſe of the whole earth will be 20000. 
The number of plants contain'd in C. Bauhin's Penax 
is about 6000, which are all that had been deſcrib'd 
by the authors that wrote before him, or obſerv'd by 
himſelf; in which work, belides miſtakes and repeti- 
tions incident to the mad wary and knowing men in 
ſuch a work as that, there are a great many, I might 
ſay ſome hundreds, put down for different ſpecies, 
which in my opinion are but accidental varieties: 
which I do not ſay to detract from the excellent pains 
and performance of that learned, judicious and labo- 


rious herbariſt, or to defraud him of his deſery'd ho- 


nour, but only to ſhew that he was too much ſway'd 
by the opinions then generally current among herba- 
riſts, that different colour or multiplicity of leaves in 
the flower, and the like accidents, were ſufficient to 
conſtitute a ſpecific difference. But ſuppoſing there 
had been 6000 then known and deſcrib'd, I cannot 
think but that there are in the world more than triple 
that number; there being in the vaſt continent of A- 
merica as great a variety of ſpecies as with us, and yet 
but few common to Europe, or perhaps Afric and A- 
ſia. And if, on the other fide the equator, there be 


much land Kill remaining undiſcover'd, as probably 


there may, we mult l the number of plants to 


be far greater, 


What can we infer from all this? If the number of 
creatures be ſo exceeding great, how great, nay, im- 
menſe, mult needs be the power and wiſdom of him 
who form'd them all! for (that IT may borrow the 
words of a noble and excellent author) as it argues and 
manifeſts more skill by far in an artificer, to be able to 
frame both 1 and watches, and pumps, and mills, 5 


ani #fariadoes, and rockets, than he could diſplay in 
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making but one of thoſe ſorts of engines; ſo the Al- 
mighty difeqvers more of his wiſdom in forming ſuch 
a vaſt multitude of different ſorts of creatures, and all 
with admirable and irreprovable art, than if he had cre- 
_ ated but a few; for this declares the greatneſs and un- 
bounded capacity of his underſtanding; Again, the 
fame ſuperiority of knowledge would be diſplay'd, by 


contriving-engines of the ſame kind, or for the ſame. 


' purpoſes, after different faſhions, as the moving of 
clocks or other engines by ſprings inſtead of weights: 
ſo the infinitely wiſe Creator hath ſhewn in many in- 
-* ſtances, that he is not confin'd to one only inſtrument 
for the working one effect, but can perform the ſame 
thing by divers means. So, tho? feathers ſeem neceſ- 
fary for flying, yet hath he enabled ſeveral creatures 
to fly without them, as two ſorts of fiſhes, one fort of 


lizard, and the batt, not to mention the numerous 


tribes of flying inſects. In like manner, tho? the air- 
bladder in fiſnes ſeems neceſſary for ſwimming, yet 
ſome are ſo form'd as to ſwim without it, viz. firſt, 

the Cartilagineous kind, which by what artifice they 
poize themſelves, aſcend anddeſcend at pleaſure, and 
continue in what depth of water they liſt, is as yet un- 
known to us. Secondly, -the Caiaceons Kind; or ſea- 
_ beaſts, differing in nothing almoſt from quadrupeds 
but the want of feet. The air which in reſpiration 


theſe receive into their lungs, may ſerve to render 
their bodies equiponderant to the waters; *gnd the 


conſtruction or dilatation of it, by the help of the di- 
aphragm and muſcles of reſpiration may probably aſ- 
_ fiſt them to aſeend or deſcend in the water, ba light 
impulſe thereof with their fins. 


3 IE Again; ; tho' the water vo a cold demeat, the 
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moſt wiſe God hath ſo attemper'd the blood and van 
of fiſhes in general, that a ſmall degree of heat is ſuf- 
ficient to preſerve their due conſiſtency and motion, 
and to maintain life; yet to ſhew that he can preſerve 
a creature in the ſea, and in the coldeſt part of the ſea 
too, that may have as great a degree of heat as qua- 


drupeds themſelves, he hath created variety of theſe 


cetaceous fiſhes, which converſe chiefly in the north- 
ern ſeas, whoſe whole body being encompaſs'd round 


with a copious fat or blubber (which, by reflecting 


and redoubling the internal heat, and keeping off the 
external cold, doth the ſame thing to them that clothes 


do to us) is enabled to abide the greatelt cold of the. 


ſea-water. The reaſon why theſe fiſhes delight to fre- 
quent chiefly the northern ſeas, i is, I conceive, not on- 
ly for the quiet which they enjoy there, but becauſe 
the northern air, which they breathe in, being more 
fully charg'd with thoſe particles ſuppos'd nitrous, 
which are the aliment of fire, is fitteſt to maintain the 
vital heat in that activity which is ſufficient to move 


» ſuch an unweildly bulk as their bodies arewithduece- _ 
lerity, and to bear up againſt and repel the ambient cold; 


and may likewiſe enable them to continue longer un- 
der water than a warmer and thinner air could. 


Another inſtance to prove that God can, and do 


by different means produce the ſame effect, is the va- 
rious ways of extracting the nutritious juice out of 
the aliment, in ſeveral kinds of creature. 

r. In man and viviparous quadrupeds the food 


moiſten'd with the ſpittle [/a/iva] is firſt chew'd and 
prepar'd in the mouth, then ſwallow'd into the ſto - 
mach, where being mingled with ſome diſſolvent juices, 


it is by the heat hereof concocted, macerated, and re- 


duc'd into a cbyle or cremor, and ſo evacuated into 


* * 
* = 
* . . 7 ** 0 %% * 
— SPIT Us "mw 
— 2 Y 
»-— ASD co 
- 


+. | Hs The Wi1sDomo/ GOD PART I. 
theinteſtines, where being mix d with the choler and 
pancreatick juice, it is further ſubtiliz d and render'd 
ſo fluidand penetrant, that the thinner and finer part 
of it eaſily finds its way in at the nr orifices of 


oy lacteous veins. . 
In birds there is no 3 or comminnti- 


on of the meat in the-mouth ; but in ſuch as are not | 


carnivorous, it is mne ſwallow' d into the crop 
or craw, or at leaſt into a kind of anteſtomach (which 
I have obſerv'd in many, eſpecially piſcivorous birds) 
where it is moiſten'd and mollified by ſome proper 
Juice from the glandules diſtilling in there, and thence 
transferr'd into the gizzard or muſculous ſtomach, 
where by the working of the muſcles ain eee e 
the ſides of that ventricle, and by the aſſiſtance of 
| ſmall pebbles (which the creature ſwallows for that 
purpoſe) it is, as it were, by mill-ſtones ground ſmall, 
and ſo tranſmitted to the guts, to be further attenu- 
ated and ſubRliz'd by the foremention'd choler and 
pancreatic juice. 
3. In oviparous quadrupeds, as chimeciion 8, 1. 


zards; frogs, as alſo in all ſorts of ſerpents, there is 


no maſtication or comminution of the meat, either in 
mouth or ſtomach; but as they ſwallow inſects or o- 
ther animals whole, ſo they avoid their skins un- 


broken, having a heat, or ſpirits, powerful enough to 


extract the juice they have need of, without breaking 
that which contains it; as the Pariſian academiſts tell 
us, I myſelf cannot warrant the truth of the obſerva- 
tion in all. Here, by the by, we take notice of the 
wonderful dilatability or extenſiveneſs of the throats 
and gullets of ſerpents: I myſelf have taken two en- 
tire adult mice out of the ſtomach of an adder, whoſe 
neck was not bigger than my little finger. Theſe crea» 
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PART I. in the CREATION. | = 
tures, I ſay, draw out the juice of what they ſwallow 
without any comminution, or ſo much as breaking 
the skin; even as it is ſeen that the Whole grapes 
juice of grapes is drawn as well from pluck'd from the 
the * rape, where they remain whole, eluſter, and wine 
as from a vat, where they are bruis'd; pour'd upon 


to borrow the Pariſian philoſophers them ina veſſel, 


ſimilitude. 1 Hl be: . 
4. Fiſhes, which neither chew their meat in their 
mouths nor grind it in their ſtomachs, do by the help 
of a diſſolvent liquor, there by nature provided, cor- 
rode and reduce it, skin, bones and all, into a chylus 
or cremor; and yet (which may ſeem wonderful) this 
liquor manifeſts nothing of acidity to the taſte: but 
notwithſtanding, how mild and gentle ſoever it ſeems _ 
to be, it corrodes fleſh very ſtrangely and gradually, 
as aqua fortis or the like corroſive waters do metals, 
as appears to the eye; for I have obſery'd fiſh in the 
ſtomachs of others thus partially corroded, firſt the 
ſuperficial part of the fleſh, and then deeper and deep- 
er by degrees to the bones. £1] Th: 
I come now to the ſecond part of the words, In 
© wiſdom haſt thou made them all;* in diſcourſing 
whereof I ſhall endeavour to make out in particulars. 


what the Pſalmiſt here aſſerts in general concerning 


the works of God, that they are all very wiſely con- 
triv'd and adapted to ends both particular and gene- 


But before I enter upon this task, I ſhall, by way 
of preface or introduction, ſay ſomething concerning 
thoſe ſyſtems which undertake to give an account of 
the formation of the univerſe by mechanical hypothe- 
ſes of matter, mov'd either uncertainly, or, according 
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to ſome catholick laws, without the intervention and 
aſſiſtance of any ſuperior immaterial agent. 

There is no greater, at leaſt no more palpable and 
convincingargument of the exiſtence of a Deity, than 
the admirable art and wiſdom that diſcovers itſelf in 
the make and conſtitution, the order and diſpoſition, 
the ends and uſes ofall the parts and members of this 
ſtately fabrick of heaven and earth: for if in the works 
of art, as for example, a curious edifice or machine, 
counſel, deſign, and direction to an end appearing in 
the whole frame, and in all the ſeveral pieces of it, do 
neceſſarily infer the being and operation of ſome in- 
telligent architect or engineer, why ſhall not alſo in 
the works of nature, that grandeur and magnificence, 
that excellent contrivance for beauty, order, uſe, &c. 
which is obſervable in them, wherein they do as much 
tranſcend the effects of human art as infinite power 
and wiſdom exceeds finite, infer the exiſtence and ef- 
ficiency of an omnipotent and all-wiſe Creator? 
T. o evade the force of this argument, and to give 
ſome account of the original of the world, atheiſtical 
perſons have ſet up two hypotheſes. 

The firſt is that of Ariſtotle, that the Sins wag 
from eternity in the ſame condition that now it is, 
having run through the ſucceſſions of infinite gene- 
rations; to which they add, ſelf-exiſtent and unpro- 


duced : for Ariſtotle doth not deny God to be the ef- 


ficient cauſe of the world ; but only aſſerts, that he 
created it frometernity, making him a neceſſary cauſe 
thereof; it proceeding from him wy way of emanation, 
as light from the ſun. 

This hypotheſis, which hath ſais ſhew of * 
for ſomething muſt neceſſarily exiſt of itſelf; and if 
ſomething, why may not all things? this hypotheſis, 
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I ſay, is ſo clearly and fully confuted by the reverend 


and learned Dr. Tillotſon, late lord archbiſhop of Can 
terbury, and primate of all England, in his firſt print- 


ed ſermon, and the right reverend father in God, John, 


late lord biſhop of Cheſter, in book 1. chap. 5. of his 
treatiſe of the Principles of Natural Religion, that no- 
thing material can by me be added: 10 whom there- 
fore L refer the reader. f 


The Epicurean lypothef 5 rejected. 


The ſeeond hypotheſis is that of the meine 
who held, that there were two principles ſelf· exiſtent. 


Firſt, ſoace or vacuity; ' ſecondly, matter or body; 


both "of infinite duration and extenſion. In this infts. 


nite ſpace or vacuity, which hath neither beginning, 
nor end, nor middle; no limits or extremes, innume- 


rable minute bodies, into which the matter was divided, 


call'd atoms, becauſe by reaſon of their perfect ſolidity N 


they were really indiviſible (for they hold no body ca- 


pable of diviſion, but what hath vacuities interſpers'd 
with · matter, of various but a determinate number of 


figures, and equally ponderous) do perpendicularly 
deſcend, and by their fortuitous concourſe make com- 
pound bodies, and at laſt the world itſelf. But now, 
becauſe if all theſe atoms ſhould deſcend plum down 


| with equal velocity, as according to their doctrine 


they ought to do, being (as we ſaid) all perfectly ſolid 
and imporous, and the vacuum not reſiſting their mo- 
tion, they would never the one overtake the other, 
but like the drops of a ſhower would always keep the 
fame diſtances, and ſo there could be no concourſe or 
cohaeſion of them, and conſequently nothing erea- 


ted; partly to avoid this deſtructive conſequence, and 


* 2 
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partly to give ſome account of the freedom of will 
Cubich they did aſſert contrary to the Democritic fate) 
they did abſurdly feign a declination of ſome of theſe 
principles, without any ſhadow or pretence of reaſon. 
The former of theſe motives you have ſet down by 


Lucretius, de Nat. Rerum, I. 2. in theſe words: 


Corpora cum deorſum rectum per inane feruntur 
Ponderibus propriis, incerto tempore forte, 
£ Incertiſque locis, ſpatio diſcedere paulùm; 
Tantum quod nomen mutatum dicere poſſis. 
And again; | 
© Quod niſi declinare folerent, omnia deorſum 


| : - © Imbris uti guttae caderent per inane proſundum, 


Nee foret offenſus natus, nec plaga creata 
*Prineipiis, ita nil unquam natura creaſſet. 
Now ſeeds in downward motion muſt decline, 
'Tho' very little from th'exacteſt line; 
For did they ſtill move ſtrait, they needs muſt fall 
Like drops of rain, diffolv'd and Dr all, 
For ever tumbling thro' the mighty ſpace, 


> And never join to make one ſingle maſs. 


The ſecond motive they had to introduce this gra- 
cuitous declination of atoms, the fame = your us 


x AO verſes, lib. 2. 


481. ſemper motus connectitur omnis, 
Et vetere exoritur ſemper novus ordine certo; 
Nec declinando faciunt primordia motùs | 
© Principium quoddam quod fati foedera rumpat, 
© Ex infinito ne cauſam cauſa ſequatur; 
© Libera per terras unde haec animantibus, extat, 
<©-Unde haec eft, inquam, fatis avolſa voluntas?* 
Beſides, did all things move in direct line, 4 
And ſtill one motion to another j Join : 


| Ia certain order, and no 3 
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And make a motion fit to diſſipate , 
The well · wrought chain of cauſes and ſtrong bs 3 
Whenre comes that freedom living creatures find 2 
Whence comes the will ſo free, ſo unconſin d, 
Above the power of the fate? | 


The folly and unreaſonableneſs of this ridiculous | 


and ungrounded figment, I cannot better diſplay and 


reprove than in the words of Cicero, in the beginning 


of his firſt book De Finibus Bonorum et Malorum. 
This declination (faith he) is altogether childiſhly 
feign'd, and yet neither doth itatallſolve the difficulty, 
or effect what they deſire: for firſt they ſay the atoms 
decline, and yet aſſign no reaſon why. Now nothing 


is more ſhameful and unworthy a natural philoſopher 


[turpius phy/ico] than to aſſert any thing to be done 
without a cauſe, or to give no reaſon of it; Beſides, this is 
contrary to their own hypotheſis taken from ſenſe, that 


all weights do naturally move perpendicularly down» 


ward. Secondly, Again ſuppoſing this were true, and 
that there were ſuch a declination of atoms, yet will it 
not effect what they intend; for either they do all de» 
eline, and ſo there will be no more concourſe than if 


they did perpendicularly deſcend; or ſome decline; 
and ſome fall plum down, which is ridiculouſly to aſs - 
fign diſtin offices and tasks to the atoms, which are 


all of the ſame nature and ſolidity. Again, in his book 
De Fato he ſmartly derides this fond conceit thus 
What eauſe is there in nature which turns the atoms 
aſide? or do they caſt lots among themſelves which 


ſhall decline, which not? or why do they decline the 


leaſt interval that may be, and not a greater? why 
not two or three minina as well as one? Oprare hoe 
quidem eft non difputare. 


258 extrinſical impuſſe diverted from its natural 
B 2 | 


wok 
% A 


For neither is the atom by 


* 
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courſe; neither can there be any cauſe imagin'd in 
the vacuity thro? which it is carried, why it ſhould = 


not move directly; neither is there any change made 
in the atom itſelf, that it ſhould not retain the motion 
natural to it, by force of its weight or gravity. | 
As for the whole atomical hypotheſis, either Epicu- 
rean or Democritic, I ſhall not, nor need I, ſpend 
time to confute it; this having been already ſolidly 
and ſufficiently done by many learned men, buteſpe- 
cially Dr. Cudworth, in his Intellectual Syſtem of the 
Univerſe, and the late Biſhop of Worceſter, Dr. Stil- 
lingfleet, in his Origines Sacrae. Only I cannot omit 
the Ciceronian confutation thereof, which I find in 
the place firſt quoted, and in his firſt and ſecond books 
De Naturd Deorum, becauſe it may ſerve as a general 
introduction to the following particulars. Such a tur- 
bulent concourſe of atoms could never, (faith he) una 
mundi ornatum efficere, compoſe ſa well - order'd and 
beautiful a ſtructure as the world; which therefore 
both in Greek and Latin hath from thence ab ornatu 
et munditie] obtain'd its name. And again moſt fully 
and appoſitely in his ſecond De Nat. Deorum : if the 
works of nature are better, more exact and perfect 
than the works of art, and; art effects nothing without 
reaſon, neither can the works of nature be thought to 
be effected without reaſon; for, is it not abſurd and 
incongruous, that when thou beholdeſt a ſtatue or cu- 
rious picture, thou ſhouldſt acknowledge that art was 
us d to the making of it; or when thou ſeeſt the courſe 
of a ſhip upon the waters, thou ſhouldit not doubt but 
the motion of it is regulated and directed by reaſon 
and art; or when thou conſidereſt a ſun-dial or clock; 
thou ſhouldſt underſtand preſently, that the hours are 
ſhewu by art, and not by chance; and yet imaging 


* 
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or believe, that the world, which comprehends all theſe 


arts and artificers, was mich without counſel or rea- 


» | con! ? If one ſhould carry into Scythia or Britain ſuch 
1 f a ſphere as our friend Poſſidonius lately made, each of 


EZ whoſe converſions did the ſame thing in the ſun and 


moon and other five planets, which we ſee effected every 
night and day in the heavens, who among thoſe Bar- 
WT barians would doubt that that ſphere was compos'd 
bo by reaſon and art? A wonder then it mult needs be, 
what there ſhould be any man found ſo ſtupid and for- 
= faken of reaſon, as to perſuade himſelf, that this moſt 


beautiful and adorn'd world was or could be produc'd 


by the fortuitous concourſe of atoms. He that can 
prevail with bimſelf to believe this, I do not ſee why 
he may not as well admit, that if there were made in- 


numerable figures of the one and. twenty letters, in 


gold, ſuppoſe, or any other metal, and theſe well ſha- 
ken and mix d together, and thrown down from ſome 
high place to the ground, they when they lighted upon 
the earth, would be ſo diſpos'd and rank'd, that a man 


might ſee and read in them Ennius's Annals; where- 


as it were a great chance if he ſhould find one verſe 


thereof among them all: for if this concourſe of 


| atoms could make a whole world, why may it not 


ſometimes make, and why hath it not ſomewhere or 


other in the earth made, a temple, or a gallery, or a 


portico, or a houſe, or a city ? which yet is fo far 
from doing, and every man ſo far from believing, that 
ſhould any one of us be caſt, ſuppoſe, upon a deſolate 
iſland, and find there a magnificent palace, artificially 


contriv'd according to the exacteſt rules of architec» 


ture, and curiouſly adorn'd and furniſh'd,it would ne- 


ver once enter into his head, that this was done by an 


earthquake, or the fortuitous ſhuffling together of its 
| A 


a 
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compotent materials: or that it had ſtood there ever 
fince the conſtruction of the world, or firft cohaefion | 
of atoms; but would preſently conclude that there | 
bad been ſome intelligent architect there; the effect of 

whoſe art and skill it was. Or ſhould be find there 
bat one ſingle ſheet of parchment or paper, an epiſtle 
or oration written, full of profound ſenſe, expreſs'd in 
proper and ſigniſi cant words, illuſtrated and adorn'd 
with elegant phraſe; it were beyond the poſſibility of 
the wit of man to perſuade him that this was done by 
the temerarious daſhes of an unguided pen, or by the 
Tude ſcattering of ink upon the paper, or by the lucky 
projection of fo many letters at all adventures; but 
ke would be convinc'd by the evidence of the thing at 
firſt fight, that there had been not _ ſome man, but 
dome ſcholar there. 


- The Carteſian Hypotheſis ale and cenfur'd. 


Having rejeded this atheiſtic hypotheſis of Epicu- 
rus and Democritus, I ſhould now proceed to give 
particular inftances of the art and wiſdom clearly ap- 
pearing in the ſeveral parts and members of the uni- 
verſe; from which we may juſtly infer this general 
| condufion of the Pſalmiſt, In wiſdom haſt thou made 
© them all: But that there is a ſort of profeſſed theiſts, 
I mean, Monſ. Des Cartes and his followers, who en- 
deavour to diſarm us of this decretory weapon, to e- 
vacuate and exterminate this argument, which hath 
been ſo ſacceſsful in all ages to demonſtrate the exiſt- 
ence, and enforce the belief of a Deity, and to con- 
vince and filence all atheiſtic gainſayers. And this 
* do, 
Firſt, By excluding and | banifhog all conkideration 
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ver of final cauſes from natural philoſophy, upon pre · 
on BF tence, that they are all and every one in particular un · 


nere diſcoverable by us; and that it is raſhneſs and arro - 
t of gance in us to think we can find out God's ends, and 
here 9 partakers of his counſels. © Atque ob hanc unicam 
iſtle rationem totum illud cauſarum genus quod à fine 
d in © peti ſolet, in rebus phyſicis nullum uſum habere 
rn'd © exiftimo; non enim abſque temeritate me puto in- 


y of [Wl © veſtigare poſſes fines Dei. Medit. Metaph. © And 
eby © for this only reaſon, I think, all that kind of cauſes 


the © which is wont to be taken from the end, to have no 
cky | * uſe in phyſics or natural matters; for I cannot with- 
but out raſhneſs think myſelf able to find out the ends 
gat © of God.“ And again, in his Principles of Philoſophy 3 
but © Nullas unquam rationes circa res naturales, à fine 


© quem Deus aut natura in iis faciendis ſibi propoſuit, 
W * admittimus, quia non tantum nobis debemus arro- 
J. gare ut ejus conciliorum participes eſſe poſſimus. 
© We can by no means admit any reaſons about na- 
| © tural things, taken from the end which God or na- 
© ture propos'd to themſelves in making of them; be» 
| © cauſe we ought not to arrogate ſo much to ourſelves, 
cas to think we may be partakers of his counſels.” And 
more expreſly in his fourth Anſwer, viz. to Gaſſen - 
dus* Objections; Nec fingi poteſt, aliquos Dei fines - 
* magis quam alios in propatulo efſe ; omnes enim in 
imperſerutabili ejus ſapientiae abyſſo ſunt eodem 
© modo reconditi: That is, Neither car nor ought - 
ve to feign or imagine that ſome of God's ends are 
more manifeſt than others; for all lie in like man- 
© ner of equally hidden in the unſcarchable abyſs 4 
© his wiſdom,?* 
This confident affertion of Des Cartes is fully exa« 
min'd and reprov'd by that honourable and excellent 
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perſon, Mr. Boyle, in his Diſſuzſition about the final | nf 4 . 


3 
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Cauſes of Natural Things, Sect. 1. from page 10. to 
the end; and therefore I ſhall not need ſay much to 


it, only in brief this, that it ſeems to me falſe and of 7 


evil conſequence, as being derogatory from the glory 
of God, and deſtructive of the eee WEIR * 
Poli of a Deity: 


For firſt, Seeing (bor inſtance) that the eye is em- 


ploy'd by man and all animals for the uſe of viſion; 
which; as they are fram'd, is ſo neceſſary for them, 
that they: could not live without it; and God Almighty 
knew that-it would be ſo; and Gee it is ſo admi- 
rably fitted and adapted to this uſe, that all the wit 
and art of men and angels could not have contriv'd it 


better, if ſo well, it muſt needs be highly abſurd and 


unreaſonable to affirm, either that it was not deſfign'd 
at all for this uſe, or that it is impoſſible: for man to 
know whether it was or not. T0) 

- Secondly, How can man give thanks and praiſe to 
God fot the uſe of his limbs and ſenſes, and thoſe his 
good creatures which ſerve for his ſuſtenance, when 

he cannot -be ſure they were made in any reſpect for 
him; . nay, when tis as likely they were not, and that 


he doth but abuſe them to ſerve ends for which they | 


were never intended? 

Thirdly, This opinion, as J hinted- before, ſaper- 
ſedes and caſſates the beſt medium we have to de- 

monſtrate the being of a Deity, leaving us no other 
demonſtrative proof but that taken from the innate 
idea; which, if it be a demonſtration, is but an ob- 
ſcure one, not ſatisfying many of the learned them- 
ſelves, and being 100 ſubtle and metaphyſical to be 
apprehended by vulgar capacities, and r 
of no force to n. and convince them. 


rar . in the CRRA TT. 21 
SC Secondly, They endeavour to evacuate and diſan- 
nul our great argument, by pretending to ſolve all the 
phaenomena of nature, and to give an account of the 
production and efformation of the univerſe, and all 
W the corporeal beings therein, both celeſtial and ter- 
reſtrial, as well animate as inanimate, not exclud- 
ing animals themſelves, by a flight hypotheſis of 

matter ſo and ſo divided and mov'd. The hypo- 


« ſuppos'd to have been at firſt divided by God in- 


| © viz. about the bigneſs of thoſe whereof the heaven- 
ly bodies are now compounded ; all together having 
Las much motion as is now found in the world; 
and theſe to have been equally mov'd ſeverally e- 
to very one by itſelf about its own centre, and among 
5 © one another, ſo as to compoſe a fluid body; and alſo 


e to many of them jointly, or in company, about ſeveral - 
> his © other points ſo far diſtant from one another, and in 
hen the ſame manner diſpos'd as the centres of the fix'd 
for © ſtars now are.” So that God had no more to do than 
that to. create the matter, divide it into parts, and- put 
hey it into motion, according to ſome few laws, and that 
would of itfelf produce the world and all creatures 
pers therein. ; | 7 {On 
de- For a confutation of this hypotheſis, I might refer 


ther the reader to Dr. Cudworth's Syſtem, p. 603, 504. 
nate but for his;caſe I will tranſcribe the words: God 
ob- in the mean time ſtanding by as an idle ſpectator of 
em- this /u/us atomorum, this ſportful dance of atoms, and 
o be of the various. reſults thereof. . Nay, theſe mechanic 
ntly theiſts have here quite outſtripp'd and outdone the ata» 
I vic atheiſts themſelves, they being much more extra» 


theſis you have in Des Cartes Principles of Philoſophy, 
Part 2. All the matter of this viſible world is by him 


© to parts nearly equal to each other, of a- mean ſize, 
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vagant than ever thoſe were; for the profeſſed atheiſts 
durſt never venture to ICY that this regular ſyſtem 
ofthings reſulted from the fortuitous motions ofatoms 
at the very firſt, before they had for a long time toge- 
ther produced many other inept combinations, or ag- 
gregate forms of particular things and nonſenſical ſy- 
ſtems of the whole; and they ſuppos'd alſs, that the 
regularity of things here in this world would not al- 
ways continue ſuch neither, but that ſome time or o- 
ther, confuſion and diforder will break in again, More- 
over, that beſides this world of ours, there are at this 


very inſtant innumerable other worlds irregular, and 2 


that there is but one of a thouſand or ten thouſand a- 
mong the infinite worlds that have ſuch regularity in 


them; the reaſon of all which is, becauſe it was gene- 


rally taken for granted, and look'd upon as a un” 
mon worten that 7G aro ru xuc x TH aurouarsy dy cl 

bro yer, as Ariſtotle expreſſeth it; none of _ 
things which are from fortune or chance come to pals 
always alike. But our mechanic theiſts will have their 
atoms never ſa much as once to have fumbled in theſe 
their motions, nor to have produc'd any inept ſyſtem, 
or incongruous forms at all, but from the very firſt 
all along to have taken up their places, and 2 
themſelves ſo orderly, methodically and directly, as 

that they could not poſſibly have done it better had 
they been directed by the moſt perfect wiſdom. Where- 
_ fore theſe atomic theiſts utterly. evacuate that grand 
argument for a God, taken from the phaenomenon of 
the artificial frame of things, which hath been ſo much 
inſiſted upon in all ages, and which commonly makes 
the ſtrongeſt impreſſion of any other upon the minds 
of men, &c. the atheiſts in the mean time laughing in 
their lleeves, and not a little triumphing to ſee the 


err, 
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= cauſe of theiſm thus betray d by its preſeſs d friends 
= and aſſerters, and the grand argument for the ſame to- 
= tally ſlurr'd by them, and ſo their work done, as it 
were, to their hands. 
EY Now as chis argues che greateſt inſenſibility of mie, 
or ſottiſhneſs and ſtupidity in pretended theiſts, not 
to. take the leaſt notice of the regular and e . 
frame of things, or of the ſignatures of the divine art 
and wiſdom in them, nor to look upon the world and - 
things of nature with any other eyes than oxen and 
| horſes do; fo are there many phaenomena in nature, 
which being partly above the foree of theſe mechanic 
powers; and partly contrary to the ſame, can therefore 
never be ſalv'd by them, nor without final cauſes and 
ſome vital principles: as for example, that of gravity 
or the tendency of bodies downward, the motion of 
the diaphragm in reſpiration, the ſyſtole and diaſtole of 
the heart, which is nothing but a muſcular conſtric- 
tion and relaxation, and therefore. not mechanical; 
but vital. We might alſo add, among many others, 
the interſection of the plains of the equator and eclip- 
tic, or the earth's diurnal motion upon an axis not 
parallel to that of the ecliptic, nor perpendicular to the 
plain thereof: for tho? Des Cartes would needs ima» 
gine this earth of ours once to have been a ſun, and 
= ſo itſelf the centre of a leſſer vortex, whoſe axis was 
then directed after this manner, and which therefore 
ſtill kept the ſame ſite or poſture, by reaſon of the 
ſtrait particles finding no fit pores or traces for their 
paſſages through it, but only in this direction; yet 
does he himſelf confeſs, that becauſe theſe two mo- 
tions of the earth, the annual and diurnal, would be 
much more conveniently made upon parallel axes, 


therefore, according to the laws nn 
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fhould be perpetually brought nearer and nearer toge- 


ther, till at length the equator and ecliptic come to 


have their axes parallel, which, as it hath not yet 
come to paſs, ſo neither hath there been for theſe laſt 
two thouſand years (according to the beſt obſervati- 
ons and judgments of aſtronomers) any nearer ap- 
proach made of them one to another. Wherefore the 
- continuation of theſe two motions of the earth, the 


annual and diurnal, upon axes not parallel, is reſoly- | 
able into nothing but a final and mental cauſe, or the. 


rd RA, becauſe it was beſt it ſhould be ſo, the variety 
of the ſeaſons of the year depending thereupon. But 
the greateſt of all the particular phaenomena, is the 
formation and organization of the bodies of animals, 
conſiſting of ſuch variety and curioſity, that theſe me- 


chanic philoſophers being no way able to give an ac- 
count thereof from the neceſſary motion of matter, 


© unguided by mind for ends, prudently therefore 
break off their ſyſtem there, when they ſhould come to 
animals, and ſo leave it altogether untouch'd. We ac- 
knowledge indeed there is a poſthumous piece extant, 


imputed to Cartes, and entitled, De la formation du 


Foetus, wherein there is ſome pretence made to ſalve 
all this fortuitous mechaniſm. But as the theory there- 
of is built wholly upon a falſe ſuppoſition, ſufficiently 
confuted by our Harvey in his book of Generation, 
; that the ſeed doth materially enter into the compo- 
© ſition of the egg; ſo is it all along precarious and 
exceptionable : nor doth it extend at all to differen- 


ces that are in ſeveral animals, nor offer the leaſt rea- 


fon why an animal of one ſpecies might not be form'd 
out of the ſeed of another. Thus far the Dr. with 
whom for the main I do conſent, I ſhall only add, that 
natural philoſophers, when they endeavour to give an 
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which compound the ſides of the ventricles running 
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_ of any of the works of nature by pre- 


conc 
part groſly miſtaken and confuted by experience; 

Des Cartes in a matter that lay before him, obvi- 
ous to ſenſe, and infinitely more eaſy to find out 
the cauſe Y than to give an account of the forma- 
tion of the world; thatis, the pulſe of the heart, which 


he attributes to an ebullition and ſudden expanſion 
of the blood in its ventricles, after the manner of 
milk, which being heated to ſuch a degree, doth ſud- 
denly, and as it were all at once, fluſh up and run o- 


ver the veſſel, Whether this ebullition be caus'd by a 
nitro-ſulphureous ferment lodg'd eſpecially in the left 


ventricle of the heart, which mingling with the blood, 


excites ſuch an ebullition, as we ſee made by the mix- 
ture of ſome chymical liquors, viz. oil of vitriol, and 
deliquated ſalt of tartar; or by the vital flame warm- 
ing and boiling the blood. But this conceit of his is 


contrary both to reaſon and experience: for, firſt, it 


is altogether unreaſonable to imagine and affirm that 
the cool venal blood ſhould be heated to ſo high a de- 


ee in ſo ſhort a time as the interval of two pulſes, 


which is leſs than the ſixth part of a minvte. Secondly, 


'd principles of their own, are for the my | 
$ 


\ 


in cold animals, as for example, eels, the heart will 


beat for many hours after it is taken out of the body, 
yea, tho' the ventricle be open'd, and all the blood 
Thirdly, The proceſs of the fibres 


in ſpiral lines from the tip to the baſe of the heart, 
ſome one way, and ſome the contrary do clearly ſhew 


that the ſyſtole of the heart is nothing but a muſcular. 


conſtriction, as a purſe is ſhut by drawing the ſtrings 


contrary ways: which is alſo confirm'd by experience; 
for if the vertex of the heart be cut off, and a finger 
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26 The WIS Dou of GOD PART T- 
thruſt up into one of the ventricles, in every ſyſtole 
the finger will be ſenſibly and manifeſtly pinch'd by 


the ſides of the ventricle. But for a full confutation 


of this fancy, I refer the reader to Dr. Lower's treatiſe 
de Corde, chap. 2. and Des Cartes's rules concerning 
the transferring of motion from-one body in motion 
to another in motion or in reſt, are the moſt of them 
by experience found to be falſe; as they affirm who 
have made trial of them. 

This pulſe of the heart Dr. Cudworth would have 
to be no mechanical, but a vital motion, which to me. 
ſeems probable, becauſe it is not under the command 
of the will; nor are we conſcious of any power to 
cauſe or to reſtrain it, but it is carried on and conti- 
nued without our knowledge or notice; neither can 
it be cauſed by the impulſe of any external movent, 
unleſs it be heat. But how can the ſpirit, agitated by 
heat, unguided by a vital principle, produce ſuch a re- 


gular reciprocal motion? if that ſite which the heart 


and its fibres have in the diaſtole be moſt natural to 
them (as it ſeems to be) why doth it again contract it- 
ſelf, and not reſt in that poſture ? if it be once contrac- 
ted in a ſyſtole by the influx of the ſpirits, why, the 
ſpirits _ flowing in without let, doth it not 


always remain ſo ? [for the ſyſtole ſeems to reſemble 


the forcible bending of a ſpring, and the diaſtole its 


flying out again to its natural ſite. ] What is the ſpring 


and principal efficient of this reciprocation ? what di- 
res and moderates the motions of the ſpirits ? they 
being but ſtupid and ſenſeleſs matter, cannot of them- 
ſelves continue any regular and conſtant motion, with- 
out the guidance and regulation, of ſome intelligent 
being. You will ſay, what agent is it which you would 


have to effect this? the ſenlitive ſoul it cannot be, be- 
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PaR r I. in the CREATION. 27 
cauſe that is indiviſible, but the heart when ſeparated 
wholly from the body in ſome animals, continues ſtill 
to pulſe for a conſiderable time; nay, when it hath 
quite ceas'd, it may be brought to beat a-new by the 
application of warm ſpittle, or by pricking it gently 
with a pin or needle. I anſwer, it may be in theſe in- 
ſtances, the ſcattering ſpirits remaining in the heart, 
may for a time, being agitated by heat, cauſe theſe faint 
pulſations; tho' I ſhould rather attribute them to a 
plaſtic nature or vital principle, as the vegetation of 
plants muſt alſo be. 

But, to proceed, neither can I wholly acquieſce in 
the hypotheſis of that honourable and deſervedly fa- 
mous author, I formerly had occaſion to mention, 
which I find in his free Inquiry into the Vulgar Notion 
of Nature, p. 77, 78. delivered in theſe words. I 
© think it probable, that the great and wiſe-Author of 
© things did, when he firſt form'd the univerſe and 


_ © undiſtinguiſh'd matter into the world, put its parts 


into various motions, whereby they were neceſſarily 
© divided into numberleſs portions of differing bulks, 
figures and ſituations, in reſpect of each other: and 
© that by his infinite wiſdom and power he did ſo guide 
© andover-rule themotions of theſe parts, at the begin- 
© ing of things, as that (whether in a ſhorter or a 
© longer time reaſon cannot determine) they were fi- 
© nally diſpos'd- into that beautiful and orderly frame 
© that we call the world; among whoſe parts ſome 
© were ſo curiouſly contriv'd, as to be fit to become 
© the ſeeds or ſeminal principles of plants and animals. 
© And I further conceive, that he ſettled ſuch laws or 
rules of local motion among the parts of the univer- 
* ſal matter, that by his ordinary and preſerving con- 
* courſe, the ſeveral parts of the univerſe thus once 
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And as for any external laws or eſtabliſh'd rule 7 of 
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eated, ſhould be able to maintain the great con- 


b ſtruction or ſyſtem and oeconomy of the mundane 
6 bodies, and propagate the ſpecies of living creatures.” 


The ſame hypotheſis he repeats again, pag. 124, 125. 


of the ſame treatiſe. 


This hypotheſis, I ſay, I cannot fully ele in, 


becauſe an intelligent being ſeems to me requiſite to 
execute the laws of motion: for firſt, motion being a 


fuent thing, and one part of its duration being abſo- 


lutely independent upon another, it doth not follow 
that becauſe any thing moves this moment, it muſt ne- 


ceeſſarily continue to do ſo the next; unleſs it were actu- 


ally poſſeſs d of its future motion, which is a contra- 
dition ; but it ſtands in as much need of an efficient to 


| preſerve and continue its motion as it did at firſt to 


produce it. Secondly, let matter be divided into the ſubs» 
tileſt parts imaginable, and theſe be mov'd as ſwiftly 


as you will, it is but a ſenſeleſs and ſtupid being ſtill, 


and makes no nearer approach to ſenſe, perception or 
vital energy, than it had before; and do but only ſtop 
the internal motion of its parts, and reduce them to 


reſt, the fineſt and molt ſubtile body that is, may be- 


come as groſs, and heavy, and ſtiff, as ſteel or ſtone. 


motion, the ſtupid matter is not capable of obſerv- 
ing or taking any notice of them, but would be as 
ſullen as the mountain was that Mahomet command- 
ed to come down to him; neither can thoſe laws exe- 
cute themſelves. Therefore there muſt, beſides mat- 
ter and law, be ſome efficient, and that either a qua- 
lity or power inherent in the matter itſelf, which is 
hard to conceive, or ſome external intelligent agent, 
__ God himſelf immediately, or ſome plaſtic nature, 


Happening lately to read The Chriſtian Virtuoſo, 


| 


cl 
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written by the ſame author of the Enquiry into the vul- 
gar Notions of Nature, (the illuſtrious Mr. Boyle) 
I find therein theſe words: Nor will the force of 
© all that has been ſaid for God's ſpecial providence. 
be eluded, by ſaying with ſome deiſts, that after the 
«firſt formation of the univerſe, all things were 
© brought to paſs by the ſettled laws of nature. For 
© tho? this be confidently, and not without colour, 
* pretended, yet I confeſs it doth not ſatisfy me: 
© for I look upon a law as a moral, not phyſical cauſe, 
© as being indeed but a notional thing, according to 
WF *f whichan intelligent and free agent is bound to regu- 
© late its actions. But inanimate bodies are utterly un- 
© capable of underſtanding what it is, or what it en- 
= © joins, or when they act conformably or unconform- 
WF © ably to it: therefore the actions of inanimate bo- 
© dies, which cannot incite or moderate their own ac- 
© tions, are produced by real power, not by laws... 
| All this being conſonant to what I have here writ- - 
ten, againſt what I took to be this hongurable per- 
dſon's hypotheſis, I muſt needs, to do him right, ac- 
| Knowledge myſelf miſtaken; perceiving now, that his 
opinion was, that God Almighty did not only eſtabliſh 
laws and rules of local motion among the parts of the 
univerſal matter, but did, and does alſo himſelf, exe- 
| cute them, or move the parts of matter, according to 
them: ſo that we are in the main agreed, differing 
chiefly about the agent that execates thoſe Jaws, which 
he holds to be God himſelf immediately, we a plaſtic 
nature; for the reaſons alledg'd by Dr. Cudworth, in 
his ſyſtem, pag. 149. which are, Firſt, Becauſe the 
former, according to vulgar apprehenſion,. would 
render the Divine Providence operoſe, ſolicitous and 
„ diſtractious; and thereby make the belief of it enter · 
1 8 C 3 
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tain'd with greater difficulty, and give advantage to 
atheiſts. Secondly, It is not ſo decorous in reſpect of 
God, that he ſhould auirypyr di, ſet his own hand 
as it were to every work, and immediately do all the 
meaneſt and trifling'ſt things himſelf drudgingly, with- 
out making uſe of any inferiour or ſubordinate mini- 
ſter. Theſe two reaſons are plauſible, but not cogent; the 
two following are of greater force. Thirdly, The ſlow- 
and gradual proceſs that is in the generation of things, 
which would ſeem to be a vain and idle pomp of trifl- 
ing formality, if the agent were omnipotent. Fourthly, 
Thoſe dwapriuale, as Ariſtotle calls them, thoſe errors 
and bungles which are committed when the matter is 
- Iineptorcontumacious, as in monſters, &c, which ar- 
gue the agent not to be irreſiſtible; and that nature 
is ſuch a thing as is not altogether uncapable, as well 
as human art, of being ſometimes fruſtrated and diſap- 
pointed by the indiſpoſition of the matter: whereas 
an omnipotent agent would always do its work in- 
fallibly and irreſiſtibly, no ineptitude or ſtubbornneſs 
of the matter being ever able to hinder ſuch an one, 
or make him bungle or fumble in any thing. So far 
the Doctor. For my part, I ſhould make no ſcruple 
to attribute the formation of plants, their growth and 
nutrition, to the vegetative ſoul in them; and like- 
wiſe the formation of animals to the vegetative power 
of their ſouls; but that the ſegments and cuttings of 
ſome plants, nay, the very chips and ſmalleſt frag- 
ments of their body, branches or roots, will grow and 
become perfect plants themſelves, and fo the vegeta- 
tive ſoul, if that were the architect, would be diviſible, 
and conſequently no ſpiritual or intelligent being; 
which the plaſtic principle muſt be, as we have ſhewn: 
for that mult preſide over the whole oeconomy of the 


FTF 27'S 0 a 39 " W. WW 0 _ W- 5. ws 1p 5, WW 00 W 


| ParTl., In the CREATION. 31 


plant, and be one ſingle agent, which takes care of the 


bulk and figure of the whole, and the ſituation, figure, 


texture of all the parts, root, ſtalk, branches, leaves, 
flowers, fruit, and all their veſſels and juices. I there- 
fore incline to Dr. Cudworth's opinion, that God uſes 
for theſe effects the ſubordinate miniſtry of ſome in- 


ferior plaſtic nature; as in his works of providence he 


doth of angels. For tho deſcription whereof I refer the 
reader to his ſyſtem. 
. Secondly, In particular I am difficult to 8 


that the bodies of animals can be form'd by matter 
divided and mov'd by what laws you will or can ima- 


gine, without the immediate preſidency, direction and 
regulation of ſome intelligent being. In the generati- 


on or firſt formation of, ſuppoſe, the human body out 


of (thoꝰ not an homogeneous liquor, yet) a fluid ſub- 
ſtance, the only material agent or mover is a mode- 
rate heat. Now how this, by producing an inteſtine 


; motion in the particles of the matter, which can be 


conceiv'd to differ in nothing elſe but figure, magni- 


' tude and gravity, ſhould, by virtue thereof, not only 


ſeparate the heterogeneous parts, but aſſemble the ho- 
mogeneous into maſſes or ſyſtems, and that not each 
kind into one maſs, but into many and disjoin'd ones, 
as it were ſo many troops; and that in each troop the 
particular particles ſhould take their places, and caſt 
themſelves into ſuch a figure; as for example, the 
bones, being about 300, are form'd of various ſizes 
and ſhapes, ſo ſituate and connected, as to be ſubſer- 
vient to many hundred intentions. ang uſes, and many 


of them conſpire to one and the ſame action, and all 
tis contrarily to the laws of ſpecific gravity, in what- 
ever poſture the body be form'd ; for the bones, whoſe 
component parts are the heavier, will be aboye ſome 
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parts of the fleſh which are the lighter; how much 
more then, ſeeing i it is form'd with the head, (which 
for its bigneſs is the heavieſt of all the parts) upper- 
moſt. This, I ſay, I cannot by any means conceive. 
F might inſtance in all the homogeneons parts of the 
body, either ſites and figures, and ask by what ima- 
ginable laws of motion their bulk, figure, ſituation and 
connection can be made out? what account can be 
given of the valyes, of the veins and arteries of the 
heart, and of the veins elſewhere, and of their ſituati- 
on; of the figure and conſiſtency of all the humours 
and membranes of the eye, all conſpiring and exactly 
fitted to the uſe of ſeeing? but I have touch'd upon 
that already, and ſhall diſcourſe of it largely after- 
ward. You will ask me, who or what is the operator 
in the formation of the bodies of man and other ani- 
mals ? I anſwer, The ſenſitive ſoul itſelf, if it be a ſpi- 
ritual and immaterial ſubſtance, as I am inclinable to 
believe; but if it be material, and conſequently the 
whole animal but a mere machins or automaton, as I 
can hardly admit, then muſt we have recourſe toa pla 
tic nature. 

That the ſoul abet is material, and the whole 
animal, ſoul and body, but a mere tachine, 5 is the o- 
pinion, publicly own'd and declar'd, of Des Cartes, 
Gaſſendus, Dr. Willis, and others. The ſame is alſo 
neceſſarily conſequent upon the doctrine of the Peripa- 
tetics, viz. That the ſenſitive ſoul iggdnced out of the 
power of the matter, for nothing educed out 
of the matter but what was there before, which muſt 
be either matter or ſome modification of it. And 
therefore they cannot grant it to be a ſpiritual ſub- 
ance, unleſs they will aſſert it to be educed out of 
—— This opinion 51 ſay, I can hardly digeſt: 1 
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ſhould rather think animals to be endu'd with-a lower 
degree of reaſon, than that they are mere machines. I 
could inſtance in many actions of brutes, that are 
hardly to be accounted for without reaſon and argu- 
mentation ; as that commonly noted of dogs, that 
running before their maſters, they will ſtop at a diga. 
rication of the way, till they ſee which hand their 
maſters will take; and that when they have gotten a 
prey, which they fear their. maſters will take from 


them, they will run away and hide it, and afterwards 


return to it, What account can be given why a dog, 
being to leap upon a table which he ſees to be too 
high for him to reach at once, if a ſtool or chair hap- 
pens to ſtand near it, doth firſt mount up that, and 
from thence the table ? If he were a machine or piece 
of clock-work, and this motion caus'd by the ſtriking 


of a ſpring, there is no reaſon imaginable why the 


ſpring being ſet on work, ſhould not carry the machine 
in a right line toward the object that put ĩt in motion, 
as well when the table is high as when it is low: where; 
as I have often obſerv'd the firſt leap the creature 
hath taken up the ſtool, not to be directly toward the 
table, but in a line oblique and much declining from 
the object that mov d it, or that part of the table on 
which it ſtood. 

Many the like actions there are, which I ſhall not 
ſpend time to relate. Should this be true, that beaſts 
were automata or machines, they could have no ſenſe 
or perception ſure or pain, and conſequently 
no cruelty could be exercis'd towards them ; which is 


contrary to the doleful ſignifications they make when 


beaten or tormented, and contrary to the common 
ſenſe of mankind, all men naturally pitying them, as 


apprehending them to have ſuch a ſenſe and feeling of 
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pain and miſery as themſelves have; whereas no man 
is troubled to ſee a plant torn, or cut, or ſtampt, or 
mangled how you pleaſe ; and at laſt ſeemingly con» 
trary to the ſcripture too: for it is ſaid, © Prov. 
* xii, 10. A righteous man regardeth the life of his 


6 beaſt ; but the tender mercics of the wicked are 
e cruel.” The former clauſe is uſually Engliſn'd, A4 
© good man is merciful to his beaſt; which is the true 


expoſition of it; as appears by the oppoſite clauſe, 
that © the wicked are cruel.” What leſs then can be in- 
ferr'd from this place, than that cruelty may be exer- 
cis'd towards beafts, which, were they mere machines, 
it could not be? To which I do not fee what can be 


anſwer'd, but that the ſcripture accommodates itſelf to 


the common, tho? falſe, opinion of mankind, who 
take theſe animals to be endued with ſenſe of pain, 
and think that cruelty may be exercis'd towards them; 
tho? in reality there is no ſuch thing. Beſides, having 
the ſame members and organs of ſenſe as we have, it 


is very probable they have the ſame ſenſations and 


perceptions with us. To this Des Cartes anſwers, or 
indeed faith, he hath nothing to anſwer; but that if 
they think as well as we, they have an immortal ſoul 
as well as we: which is not at all likely, becauſe there 
is no reaſon to believe it of ſome animals without be- 
lieving it of all: whereas there are many too imperfe& 
to believe it of them, ſuch as are oyſtets, and ſponges, 
and the like. To which I anſwer, that there is no ne- 
ceſſity they ſnould be immortal, becauſe it is poſſible 
they may be deſtroy'd or annihilated. But I ſhall not 
wade further into this controverſy, becauſe it is beſide 
my ſcope, and there hath been as much written of it 
already as I have to ſay, by Dr. More, Dr. Cudworth, 
Des Cartes, Dr. Willis and others, pro and cor. 
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Of the vi/ible wor itt of God, and their divi fon, 8 
I come now to take a view of the works of the cre- 


tion, and to obſerve ſomething of the wiſdom of God 


diſcernible in the formation of them, in their order and 
harmony, and in their ends and uſes: and firſt I ſhall 
run them over ſlightly, remarking chiefly what is ob- 
vious and expos d to the eyes and notice of the more 
careleſs and incurious obſerver. Secondly, I ſhall ſe- 


lect one or two particular pieces, and take a more ex- 


act ſurvey of them; tho? even in theſe, more will eſcape 
our notice than can be diſcover'd by the moſt diligent 
ſcrutiny ; for our eyes and ſenſes, however arm'd or 
aſſiſted, are too groſs to diſcern the curioſity of the 
workmanſhip of nature, or thoſe minute parts by which 
it acts, and of which bodies are compos'd; and our 


- underſtanding too dark and infirm to diſcoyer and 


comprehend all the ends and uſes to which the infinite- 
ly wiſe Creator did deſign them. 

But before I proceed, being put in mind thereof by 
the mention of the aſſiſtance of our eyes, I cannot o- 
mit one general obſervation concerning the curioſity 
of the works of nature in compariſon of the works of 
art, which I ſhall propoſe in the late biſhop of Cheſter's 


| words,(7; reatiſe of Natural Religion, lib. i. c. 6.) The 
© obſervations which have been made in theſe latter 


© times by the help of the microſcope, ſince we had the 
© uſe and improvement of it, diſcover a vaſt difference 
© betwen natural and axtificial things. Whatever is 
© natural, beheld thro? that, appears exquiſitely form- 
ed, and; adored with all imaginable elegancy and 
1 beauty, There are ſuch inimitable glidings i in the 
* ſmalleſt ſeeds of plants, but eſpecially in the parts 
* of animals, in the head or eye of a ſmall fly; ſuch 


. 
—_ 
B 


36 The Wo of GOD PAT I. 
c accuracy, order and ſymmetry in the frame of the 


© molt minute creatures, a louſe, for example, or a 


© mite, as no man were able to conceive without ſee- 
© ing of them. Whereas the moſt curious works of art, 
© the ſharpeſt and fineſt needle, doth appear as a blunt 
© rough bar of iron, coming from the furnace or the 
© forge: the moſt accurate engravings or emboſſments 


"© ſeem ſuch rude, bungling and deform'd work, as if 


E they had been done with a mattock or trowel ; ſo 


- © vaſt a difference is there betwixt the skill of nature, 


E and the rudeneſs and imperfection of art. I might 
E add, that the works of nature, the better lights and 
© olaſſes you uſe, the more clearer and exactly form'd 
they appear; whereas the effects of human art, the 
© more curiouſly they are view'd and examin'd, the 
© more of deformity they diſcover,” 

This being premiſe, for our more clear and di- 
ſtinct proceeding in our curſory view of the creation, 
I ſhall rank the parts of this material and viſible world 
under ſeveral heads. Bodies are either inanimate or 
animate. Inanimate bodies are either celeſtial or ter- 
reſtrial. Celeſtial, as the ſun, moon and ſtars: terreſ- 


trial, are either fimple, as the four elements, fire, wa- 


ter, earth and air; or mixt, either imperfectly, as the 
meteors, or more perfectly, as ſtones, metals, mine- 
rals, and the like. Animate bodies are either ſuch as 
are endued with a vegetative ſoul, as plants; or a ſen- 
fitive ſoul, as the bodies of ina, „birds, beaſts, fiſhes, 


and inſeQts ; or rational ſoul, as the body of man | 


and the vehicles of angels, if any ſuch there be. 

1 make uſe of this diviſion to comply with the com- 
mon and receiv'd opinion, and for eaſier comprehen- 
ſion and memory; tho? I do not think it agreeable to 
philoſophic verity and accuracy, but do rather in- 
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cline to the atomic hypotheſis: for theſe bodies we 
call elements are not only the ingredients of mix'd bo- 
dies; neither are they abſolutely ſimple themſelves, 
as they do exiſt in the world, the ſea · water, contain- 
ing a copious ſalt manifeſt to ſenſe; and both ſea and 
freſh-water ſufficing to nouriſh many ſpecies of fiſh, 
and conſequently containing the various parts of 
which their bodies are compounded. And I believe 
there many ſpecies of bodies which the Peripatetics 
call mix'd, which are as ſimple as the elements them- 
ſelves, as metals, ſalts, and ſome forts of ſtones. I 
ſhould therefore, with Dr. Grew and others, rather 
attribute the various ſpecies of inanimate bodies to 
the divers figures of the minute particles of which 
they are made up: and the reaſon why there is a ſet 
and conſtant number of them in the world, none de- 
ſtroy'd nor any new ones produc'd, I take to be, be- 
cauſe the ſum of the figures of thoſe minute bodies in- 
to which matter was at firſt divided, is determinate 
and fix d. 2. Becauſe thoſe minute parts are indivi- 
ſible, not abſolutely, but by any natural force ; ſo that 
there neither is nor can be more or fewer of theme 
for were they diviſible into ſmall and diverſly-figur'd 
parts by fire or any other natural agent, the ſpecies 
of nature muſt be confounded, ſome might be loſt and 
deſtroy'd, but new ones wool certainly be produc'd ; 
unleſs we .copld ſuppoſe theſe new diminutive particles 
ſhould again aſſemble and marſhal themſelves into cor- 
puſcles of ſuch figures as they compounded before; 
which I ſee no poſſibility for them to do, without forme 
©:5; xs pnyavns to direct them: not that] think theſe | 
inanimate bodies to conſiſt wholly of one ſort of a- © 
toms, but that their bulk conſiſts mainly or chief of 


one ſort, But whereas it may be objected, that metals 
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tranſmuted one into another, and ſo the ſpecies doth 


not depend upon the being compounded of atoms of 
one figure; I anſwer, I am not fully ſatisfied of the 
matter of fact: but if any ſuch tranſmutation be, poſ- 


ſibly all metals may be of one ſpecies, and the diver- 
ſity may proceed from the admixture of different bo- 
dies with the principles of the metal. If it be ask'd, 


why may not atoms of different ſpecies concur to the 


compoſition of bodies? And fo, tho? there be but a 
few forts of original principles, may there not be pro- 
duced infinite ſpecies of compound bodies, as by the 
various diſpoſitions and combinations. of twenty-four 
letters innumerable words may be made up? I anſwer, 
becauſe the heterogeneous atoms or principles are not 
naturally apt to cohere and ſtick together when they 
are mingled in the ſame — as the 2 
readily do. 

I do not believe that the "WR of principles or in- 
diviſible particles are exceeding numerous; but poſ- 


ſibly the immediate component particles of the bodies 


of plants and animals may be themſelves compounded. 
Of the heavenly bodies. 


Before I come to treat of the heavenly bodies in 
particular, I ſhall premiſe i in general, that the whole 
univerſe is divided into two ſorts of. bodies, the one 
very thin and fluid, the other more denſe, ſolid and 
conſiſtent. The thin and fluid is the ether, compre- 


hending the air or atmoſphere encompaſſing the par- | 


ticular ſtars and planets. Now, for the ſtability and | 
perpetuity of the whole univerſe, the Divine Wiſdom 
and Providence hath given to the ſolid and ſtable parts 
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a two-fold power, one of gravity, and the other of cir- 
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cular motion, By the firit they are preſerv'd from diſ- 


folution and diſfipation, which the ſecond would o- 


therwiſe infer: for it being by the conſent of philo- 


ſophers, an innate property of every body mov'd cir- 


cularly about any centre to recede or endeavour to 


recede ſrom that centre of its motion, and the more 


ſtrongly the ſwifter it is moy'd, the ſtars and planets 
being whirl'd about with great velocity, would ſudden- 


ly, did nothing inhibit it, at leaſt in a ſhort time, be 
ſhatter'd in pieces, and ſcatter'd every way thro? the 


ether, But now their gravity unites and binds them 
up faſt, hindering the diſperſion of their parts. I will 
not dif pute what gravity is; only I will add, that, for 
ought-I have heard or read, the mechanical philoſo- 


phers have not as yet given a clear and 2 


account of it. 
Ihe ſecond thing i is a circular motion upon their 
own axes, and in ſome of them alſo, tis probable, a- 


bout other points, if we admit the hypotheſis of every 
fix'd ſtar's being a ſun or ſun-like body, and having a 


choir of planets, in like manner moving about him. 
Theſe revolutions, we have reaſon to believe, are as 
exactly equal and uniform as the earth's are; which 
could not be, were there any place for chance, and 
did not a providence continually over-fee and ſecure 
them from all alteration or imminution, which either 
internal changes in their own parts, or external acci- 
dents and occurrences, would at one time or other ne- 
ceſſarily induce. Without this circular motion of the 
earth, here could be no living: one hemiſphere would 
be oondemn to perpetual cold and darkneſs, the o- 
ther continually roaſted and parch'd by the ſun - beams. 
And it is reaſonable to think, that this circular moti- 
55 
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it is to the earth. As for the fix'd ſtars, if they be 
ſun-like bodies, it is probable alſo each of them moves 
circularly upon its own axis as the ſun doth : but 
what neceſſity there is of ſuch a motion, for want of 
_ underſtanding the nature of thoſe bodies, I muſt con- 
feſs myſelf not yet to comprehend; tho? that it is very 
great, I doubt not, both for themſelves, and for _ 
bodies about them. 

Firſt, For the celeſtiaÞor heavenly bodies, the 8 
bility and conſtancy of their motions, the certainty 
of their periods and revolutions, the conveniency of 
their order and ſituations, argue them to be ordain'd 
and govern'd by wiſdom and underſtanding; yea, fo 


much wiſdom as man cannot eaſily fathom or compre- 


hend: for we fee, by how much the hypotheſes of a- 
ſtronomers are more ſimple and conformable to rea- 
ſon, by fo much do they give a better account of the 
heavenly motions, Tt is reported of Alphonſus king 
of Arragon, (I know not whether truly) that when he 
faw and conſider d the many eccentrics, epicycles, 
epicycles upon epicycles, librations, and contrariety 
of motions, which were requiſite in the old hypothe- 
ſis to give an account of the celeſtial phaenomena, he 
_ ſhould preſume blaſphemouſly to ſay, that the univerſe 
was a bungling piece: and that if he had been of God's 
counſel, he could have directed him to have made it 
better. A ſpeech as raſh and ignorant, as daring and 
prophane. 

For it was nothing but! ignorance of the true pro- 
cefs of nature that induced the contrivers of that hy- 
potheſis to invent ſuch abſurd ſuppoſitions, and him 
to accept them for true, and attribute them to the 
great Author of the heavenly motions :- for in the new 
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hypotheſis of _ modern aſtronomers, we ſee moſt of 
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thoſe abſurdities and irregularities reQify'd and re- 
mov'd, and I doubt not but they would all vaniſh, 


could we certainly diſcover the true method and pro- 


ceſs of nature in thoſe revolutions : for ſeeing in thoſe 
works of nature which we converſe with, we conſtant- 
ly find thoſe axioms true, * Natura non facit circui- 
« tus,” nature doth not fetch a compaſs when it may 
proceed in a ſtreight line ; and © Natura nec abundat 


© in ſuperfluis, nec deficit in neceſſariis, nature a- 
| bounds not in what is ſuperfluous, neither is deficient 


in what is neceſſary. We may alſo rationally conclude 


concerning the heavenly bodies, ſeeing there is ſo much 


exactneſs obſery'd in the time of their motions, that 


— 


they punctually come about in the ſame periods to 
the hundredth part of a minute, as may beyond excep-- 


tion be demonſtrated by comparing their revolutions, 


ſurely there is alſo us'd the moſt ſimple, facile, and 
convenient way for the performance of them. Among 


theſe heavenly bodies, 


Firſt, The ſun, a vaſt globe of fire, eſteem' d by the 
ancienter and moſt modeſt computation above 160 


times bigger than the earth, the very life of this inſe- 


rior world, without whoſe Glutary and vivific beams 
all motion, both animal, vital and natural, wo 
ſpeedily ceaſe, and nothing be left here below: but 
darkneſs and death. All plants and animals muſt 
needs in a very ſhort time be not only mortified, but, 
together with the ſurface of land and water, frozen as 
hard as a flint or adamant: fo that of all the creatures 


of the world, the ancient heathen had moſt reaſon to 


worſhip him as a God, tho! no true reaſon; becauſe 
he was but a creature, "nd not God: and we Chriſti- 
ans, to think that the ſervice of the animals that live 

D 3 


1 = — , 
* ” n 
s # 4,4 - 4 
#775 *. 4 * 7 
. 55 * 
* 
” ü 5 
* * 1 
* 
5 


43 The Wiszpom of GOD. Parr . 


upon the earth, and principally man, was one end of 


his creation; ſeeing without him there could no. ſuch 

things have been. This ſun, I ſay, according to the 
old hypotheſis, whirl'd round about the earth daily 
with incredible celerity, making night and day by his 
riſing and ſetting; winter and ſummer, by his ac- 


ceſs to the ſeveral tropics, creating ſuch a grateful 


variety of ſeaſons, enlightening all-parts of the earth 
by his beams, and cherifhing them by his heat, ſituate 
and mov'd ſo in reſpect of this ſublunary world, (and 
tis likely alfo in reſpect of all the planets about him) 
that art and counſel could not have deſign'd either to 
have placed him better, or moy'd him more conve- 
niently for the ſervice thereof, as I could eaſily make 
appear by the inconveniencies that would follow upon 
the ſuppoſition of any other ſituation and motian, 
ſhews forth the great wiſdom of Him who ſo diſpos'd 
and.mov'd him. 


' Secondly, The moon, a body in all probability 
ſomewhat like the earth we live upon, by its conſtant © 
and regular motion, helps us to divide our time, reflects 
the ſun-beams to us, and ſo by illuminating the air, 
takes away in ſome meaſure the diſconſolate darkneſs 
of our winter- nights; procures or at leaſt regulates: 


the fluxes and refluxes of the ſea, whereby the water 
is kept in conſtant motion, and preſerv'd from putre- 
faction, and ſo render d more ſalutary for the mainte- 
nance of its breed, and uſeful and ſerviceable for man's 
convenience of fiſhing and navigation ; not to menti- 

' on the great influence it is ſuppos'd to haye upon all 
moiſt- bodies, and the growth and increaſe of vege- 
tables and animals: men generally obſerving the age 
bol the moon in the planting of all kinds of trees, ſow= 
ing of grain, grafting and inoculating, aud pruning 
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of fruit-trees, gathering of fruit, cutting of corn 
or graſs; and thence alſo making prognoſtics of 
weather, becauſe ſuch obſervations ſeem to me uncer- 
tain. Did this luminary ſerve to no other ends and 


| uſes, as I am perſuaded it doth many, eſpecially to 
maintain the creatures which in all likelihood breed 


and inhabit there, for which I refer you to the ingeni- 
ous treatiſes written by Biſhop Wilkins and Monſieur 


- - Fontenelle on that ſubject, . yet theſe were enough to 
evince it to be the effect and product of divine wiſdom. 
and power. : 
Thirdly, As for the reſt of the planets, 3 their 
particular uſes, which are to us unknown, or merely 


con jectural, their courſes and revolutions, their ſtati- 
ons and retrogradations, obſerv'd conſtantly ſo ma- 


ny ages together in moſt certain and determinate pe- 


riods of time, do ſufficiently demonſtrate that their 
motions are inſtituted and govern'd by counſel, wiſ- 


dom and underſtanding. 


Fourthly, The like may be ſaid of the fix'd ſtars, 


e motions are fegular, equal and conſtant: ſo 


that we ſee nothing in the heavens which argues chance, 
vanity or error; but, on the contrary, rule, order, and 


conſtancy; the effects and arguments of wiſdom: 


wherefore, as Cicero excellently concludes, Coeleſ- 


tem ergo admirabilem ordinem, incredibilemque 


© conſtantiam, ex qua converſatio et ſalus omnium 
©. omnis oritur, qui yacare mente putas, nae ipſe men- 
© tis expers habendus eſt:' - © wherefore whoſoever 
© thinketh that the admirable order and incredible con- 
< ſtancy of the heavenly bodies, and their motions, 
© whereupon the preſervation and welfare of all things 
<doth depend, is not govern'd by mind and under- 


© Sanding, he himſelf is to be accounted void thereak.? | 
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And again, ſhall we (faith he) when we ſee an arti- 
"© ficial engine, as a ſphere or dial, or the like, at firſt 
« fight acknowledge, that it is a work of reaſon and 
© art? Cum autem impetum coeli, admirabili cum ce- 
c ſeritate moveri vertique videamus conſtantiſſimè 


'© conficientem viciſſitudines anniverſarias,cum ſumma 


© ſalute et conſervatione rerum omnium, dubitare quin 
© ea non ſolum ratione fiant, ſed excellenti quadam 
© divinaque ratione :* And can we, when we ſee the 
© force of the heavens mov'd and whirl'd about with 
* admirable celerity, moſt conſtantly finiſhing its an · 
© niverſary viciſſitudes, to the eminent welfare and 
« preſervation of all things, doubt at all that theſe 
* things are perform'd not only by reaſon, but by a 
certain excellent and divine reaſon ? | 
To theſe things I ſhall add an obſervation which I 
muſt confeſs myſelf to have borrow'd of the honour- 
able perſon more than once mention'd already, that 
even the eclipſes of the ſun and moon, though they 
be frightful things to the ſuperſtitious vulgar, and of 
ill influence on mankind, if we may believe the no leſs 
ſuperſtitious aſtrologers, yet to knowing men, that can 
skilfully apply them, they are of great uſe, and ſuch as 
common heads could never have imagin'd: ſince not 
only they may on divers occaſions help to ſettle chro- 
nology, and rectiſy the miſtakes of hiſtorians that writ 
many ages ago; but which is, though a leſs wonder, 
yet of greater utility, they are (as things yet ſtand) 
neceſſary to define with competent certainty, the lon- 
gitude of places or points on the terraqueous globe, 
which is a thing of very great moment not only to 
geography, but to the moſt uſeful and important art 
of navigation. To which may be added, which I ſhall 
hereafter mention, that they ſerve to demonſtrate the 
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ſpherical roundneſs of the earth: ſo that T may well 
conclude with the Pſalmiſt, Pſal. xix. 1. The hea- 
© yens declare the glory of God, and the firmament 
* ſheweth his handy-work. g | | 


OF Terreſtrial and Tranimate 5 wi: F aer. 


- come now to conſider the terreſtrial bodies; T 
ſhall ſay nothing of the whole body of the earth in ge- 


neral, becauſe I reſerye that as one of the particulars 


I ſhall more carefully and curiouſly examine. 

Terreſtrial bodies, according to our method before 
propounded, are either inanimate or animate, and the 
inanimate either ſimple or mixt: ſimple, as the four 
elements, Fire, Water, Earth and Air: I call theſe e- 
lements in compliance ( as I ſaid before) with the vul- 
garly- receiv'd opinion; not that I think them to be 
the principles or component ingredients of all other 
ſublunary bodies : I might call them the four great 
aggregates of bodies of the ſame ſpecies, or four ſorts 
of bodies, of which there are great aggregates. Theſe, 
notwithſtanding they are endued with contrary qualt- 
ties, and are 'continually encroaching one upon ano- 
ther, yet they are ſo balanc'd, and kept in ſuch an e- 
quiliorium, that neither prevaileth over other, but what 
one gets in one place it loſeth in another. 

Firſt, Fire cheriſheth and reviveth by its heat, with- 
out which all things would be torpid and without mo- 
tion, nay, without fire no life, it being the vital flame 


reſiding in the blood that keeps the bodily machine in 


motion, and renders it a fit organ for the ſoul to work 
by. The uſes of fire (I do not here ſpeak of the Peripa- 


teties elementary fire in the concave of the moon, 


Which is but a mere ſigment, but our ordinary culi- 
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nary) are in a manner infinite for dreſſing and prepa- 
ring of victuals, bak'd, boil'd and roſt; for melting 
and refining of metals and minerals; for the fuſion of 
glaſs, [a material whoſe uſes are ſo many, that it is 
not eaſy to enumerate them, it ſerving us to make 
windows for our houſes, drinking-veſſels, veſſels to 
contain and preſerve all ſorts of fermented liquors, di- 
ſtill'd waters, ſpirits, oils, extracts, and other chymi- 
cal preparations, as alſo veſſels to diſtil and prepare 
them in; for looking - glaſſes, ſpectacles, microſcopes 
and teleſcopes, whereby our ſight is not only reliev'd, 
but wonderfully aſſiſted to make rare diſcoveries] "ox 
making all ſorts of inſtruments for husbandry, mecha- 
nic arts and trade, all ſorts of arms or weapons of war 
defenſive and offenſive; for fulminating engines; - for 
burning of lime, baking of bricks, tiles, and all ſorts 


of potters veſſels or earthen ware; for caſting and for- 


-ging metalline veſſels and atonfils : - for diſtillations, 
and all chymical operations hinted before in the uſe of 
ie hte for any work oriexer- 
eiſe in winter-nights for digging in mines and dark 
caverns; and, finally, by its comfortable warmth ſe- 
- curing us from the injuries of cold, or relieving us 
when we have been bitten and benumb'd with it. A 
ſubject or utenſil of ſo various and inexplicable uſe, 
who could have invented and formed, but an infinite- 
ly wiſe and powerful efficient? 

Secondly, The Air ſerves us and all animals to 
breathe in, containing the fewel of that vital flame 
we ſpeak of, without which it would ſpeedily lan- 
guiſn and go out; ſo neceſſary it is for us and o- 
ther land-animals, that without the uſe of it we could 

live but very few minutes: nay, fiſhes and other wa- 
ter · animals cannot abide without the uſe of it; for if 
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you put fiſh into a veſſel of a narrow mouth full of 


| water, they will live and ſwim there, not only days 


and months, but even years; but if with your hand or 
any other cover you ſtop the veſſel ſo as wholly to ex- 
clude the air, or interrupt its communication with the 
water, they will ſuddenly be ſuffocated; as Rondele- 
tius affirms he often experimented. If you fill not the 
veſſel up to the top, but leave ſome ſpace empty for 
the air to take up, and then clap your hand upon the 
mouth of the veſſel, the fiſhes will preſently contend 


' which ſhall get uppermoſt in the water, that ſo they may 


EN joy the open air; which I have alſo obſerv d them to 
do in a pool of water that hath been almoſt dry in the 
ſummer- time, becauſe the air that inſinuated itſelf into 
the water did not ſuffice them for reſpiration. Neither 
is it leſs neceſſary for inſects than it is for other ani- 
mals, but rather more, theſe having more air-veſſels 
for their bulk by far than they, there being many ori- 
fices on each ſide their bodies for the admiſſion of air, 


which if you ſtop with oil or honey, the inſect pre- 


ſently dies, and revives no more. This was an abſer- 

vation of the antients, though the reaſon of it they 
did not underſtand ; (Oleo illito inſecta omnia exani- 
* mantur.* Plin.) which was nothing but the inter- 
cluding of the air; for tho' you put oil upon them, if 
you put it not upon or obſtru& thoſe orifices theres 
with, whereby they draw the air, they ſuffer nothing: 
if you obſtruct only ſome, and not others, the parts 
which are gear and ſupplied with air, from thence are 
by and by convulſed and ſhortly relaxed and deprived 
of motion, the reſt that were untouch'd till retaining 
it. Nay, more than all this, plants themſelves have a 
kind of reſpiration, being furniſh'd with plenty of veſ- 
ſele for the derivation of a air to all their * 5 as hath 
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been obſerv'd, nay, firſt diſcover'd, by that great and 
curious naturaliſt Malpighius. Another uſe of the air 


is to ſuſtain the flight of birds and inſets. Moreover, 


by its gravity it raiſes the water in pumps, ſiphons 


and other engines, and performs all thoſe feats which 


former philoſophers through ignorance of the effici- 
ent cauſe attributed to a final, namely, Nature's ab- 
horrence of a vacuity or empty ſpace. The elaſtic or 
expanſive faculty of the air, whereby it dilates itſelf, 
when compreſſed, (indeed this lower region of it, by 
reaſon of the weight of the ſuperincumbent, is always 
in a compreſſed ſtate) hath been made uſe of in the 
common weather-glaſſes, in wind-guns, and in ſeve- 
ral ingeni 


any natural effects and operations. 
Againſt what we have ſaid of the neceſlity of the air 
for the maintenance of the vital flame, it may be ob- 
jected, that the ſoetus in the womb lives, its heart pul- 
les, and its blood circulates; and yet it draws in no 
air, neither hath the air any acceſs to it. To which I 
anſwer, that it doth receive air, ſo much as is ſuffici- 
ent for it in-its preſent ſtate, from the maternal blood 
by the placenta uterina, or the cotyledons. This opi- 
nion generally propounded, viz. that the reſpiration 
of the dam did ſerve the foetus alſo, or ſupply ſuffici- 
ent air to it, I have met with in books; but the ex- 
plicit notion of it I owe to my learned and worthy 
friend Dr. Edward Hulſe, which, comparing with mine 
on anatomical obſervations, I found ſo conſonant ta 
| reaſon, and highly probable, that I could not but yield 
a firm aſſent to it. I ſay then, that the chief uſe of the 
circulation of the blood through the cotyledons of a 
calf in the womb, (which I have often diſſected) and 
by analogy thro' the placenta ulerina in an human 


water-works, and doubtleſs hath a great. | 
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foetus, ſeems to be the impregnation of the blood with 
air, for the feeding of the vital flame: for if it were - 
only for nutrition, what need of two ſuch great arte- 
rics to convey the blood thither ? It would (one might 

rationally think) be more likely, that as in the abdo- 
men of every animal, ſo here, there ſhould have been 
ſome lacteal veins form's; beginning from the placen- 
ta or cotyledons, which concurring in one common 
ductus, ſhould at laſt empty themſelves into the vena 
cava. Secondly, I have obſerved in a calf, the umbili- 
cal veſſels to terminate in certain bodies divided into 


a a multitude of carneous papillae, (as I may ſo call 
them) which are receiv'd into ſo many ſockets of the 


cotyledons growing on the womb ; which carneous pa- 
pillae may without force or laceration be drawn out 


| of thoſe ſockets. Now theſe papillae do well reſemble 


the ari/tae or radii of a fiſh's gills, and very probably 
have the ſame uſe to take in the air; ſo that the ma- 
ternal blood which flows to the cotyledons, and en- 
circles theſe papillae, communicates by them to the, 

blood of the ſbetus, the air wherewith itſelf is impreg- 
nate; as the water flowing about the carneous radii 
of the ſiſh's gills doth the air that is lodg'd therein to 
them. Thirdly, That the maternal blood flows moſt 
copiouſly to the placenta uterina in women, is manifeſt 
from the great hemorrhagy that ſucceeds the ſeparation 
thereof at the birth. Fourthly, After the ſtomach and 
inteſtines are form'd, the /cetus ſeems to take in its 
whole nouriſhment by the mouth; there being always 
found in the ſtomach of a calf, plenty of the liquor 
contain'd in the mnie wherein he ſwims, and /aeces 
in his inteſtines, and abundance of urine in the allan- 
toides; fo that the foetus in the womb doth live as it 
were the life of a fiſh, Laſtly, Why elſe ſhould there 
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be ſuch an inſtant neceſſity of reſpiration ſo ſoon as e- 
ver the foetus is fallen off from the womb. | 

I know that if the /2e7us be taken out of the womb 
' inclos'd in the ſecundines, it will continue to live, 
and the blood to circulate for a conſiderable time, as. 
Dr. Harvey obſerves. The reaſon whereof I conceive 
to be, becauſe the blood ſtill circulates through the co- 
tyledons or placenta, which are now expos'd to the o- 
pen air, and ſo from thence receives ſufficient ſi upplies | 
thereof, to continue its gentle motion, and feed the vi- 
tal flame. But when, upon excluſion of the young, 
the umbilical veſſels are broken, and no more air is 
received that way, the plaſtic nature, to preſerve the 
life of the animal, ſpeedily raiſes the lungs, and draws 
into them air in great abundance, which cauſes a ſud- 
den and mighty accenſion in the blood; to the main- 
tenance whereof a far greater quantity of air is requi- 
ſite, than would ſerve to feed the mild and languid 
flame before. | 

This way we may give a facile and very probable 
account of it, to wit, becauſe receiving no more com- 
munications of air from its dam or mother, it muſt 
needs have a ſpeedy ſupply from without, or elſe ex- 
tinguiſh and die for want of it; being not able to live 
longer without air at its firſt birth, than it can do af- 
terward. | | 

Upon this occaſion, give me leave to diſcourſe a 
little concerning the air's inſinuating itſelf into the 
water. I ſay therefore, that the air, at leaſt that part 
of it which is the aliment of fire, and fewel of the vi- 
tal flame in animals, eaſily penetrates the body of wa- 
ter expos d to it, and diffuſeth itſelf through every part 
of it. Hence it is that we find fiſſi in ſubterraneous 
rivers, and foſſil fiſh in the earth itſelf; which can no 
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more live without air there than in the open waters: 
hence the miners, when they come once at water, are 


out of all danger of damps. You'll ſay, how gets the 


air into the water in ſubterraneous rivers, and into 
the earth to the foſſil fiſhes ? I anſwer, the ſame way 
that the water doth : which Lſuppoſe to be by its up- 


per ſuperficies ; the water deſcending by pores and 
paſſages that there it finds into chinks and veins, and 


by confluence of many of them by degrees ſwelling 


into a ſtream, the air accompanies and follows it by 


a conſtant ſucceſſion. As for foſſil fiſhes, ſome make 
their way into the earth up the veins of water open- 
ing into the banks of rivers, where they lie till they 


grow ſo great that they cannot return: in which veins 
they find air enough to ſerve their turn, needing not 


much by reaſon that they lie ſtill, and move but little. 


Others in times of floods are left in the meadows, and 


with the water ſink into the earth at ſome holes and 


pores that the water finds or makes, by which alſo 


they are ſupplied with air. The reaſon why the miners 
are out of danger of damps when they come to water, 
I conceive is, becauſe then preſently the air that ſtag- 


nated in the ſhaft ſinks into the water, and freſh air 
deſcends and ſucceeds, and fo there is a circulation 


in the ſame manner as by the ſinking of an air-ſhaft 
the air hath liberty to circulate, and carry out-the 
ſteams both of the miners breath and the damps, 
which would otherwiſe ſtagnate there. Indeed, though 
there were no damps, yet the nitrous part of the air 
being ſpent and conſum'd by the breathing of the mi- 
ners, the remaining part would be render'd altogether 
unfit for reſpiration, unleſs new and freſh air could 
ſucceed. 5 
And here methinks appears a [neceſſity of brioging 
E 2 
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in the agency of ſome ſuperintendent intelligent being, 
be ita plaſtic nature, or what you will: for what elſe 
- ſhould put the diaphragm, and all the muſcles ſerving 
to reſpiration, i in motion all of a ſudden ſo ſoon as e- 


ver the ſoetus is brought forth? Why could they not 


have reſted as well as they did in the womb? What 
aileth them that they muſt needs beſtir themſelves to 
get in air to maintain the creature's life? Why could 
they not patiently ſuffer it to die? That the air of it- 
ſelf could not ruſh in, is clear; for that, on the con- 


trary, there is requir'd ſome force to remove the in- 


cumbent air, and make room for the external to en- 
ter. You will ſay, the ſpirits do at this time flow to 
the organs of reſpiration, the diaphragm and other 


muſcles which concur to that action, and move them. 


But what rouſes the ſpirits, which were quieſcent du- 
f ring the continuance of the Vetus in the womb? Here 
is no appearing impellent but the external air, the 
body ſuffering no change but of place, out of its cloſe 
and warm priſon into the open and cool air: but 
how or why that ſhould have ſuch an influence upon 
the ſpirits, as to drive them into thoſe muſcles elec- 
tively, I am not ſubtil enough to diſcern. As for the 
reſpiration of the chick in the egg, I ſuppoſe the air 


not only to be included in the white, but alſo to be 


ſupply'd through the ſhell and membranes. 

- _ Thirdly, Water is one part, and that not the leaſt 
of our ſuſtenance, and that affords the greateſt ſhare 
of matter in all productions; being not (as it exiſts 
inthe world) a ſimple and unmix'd body, but contain- 
ing in it the principles or minute component particles 
of all bodies: to ſpeak nothing of thoſe inferior uſes 
of waſhing and bathing, dreſſing and preparing vic- 
tuals. But if we ſhall conſider the great cencepticula 
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and congregations of water, and the diſtribution of it 
all over the dry land in ſprings and rivers, there 
will occur abundant arguments of wiſdom and under- 
ſtanding. The ſea, what infinite variety of fiſhes doth 
it nouriſh! Pſal. civ. 25. in the verſe next to my 
text; © The earth is full of thy riches: ſo is this great 
© and wide ſea, wherein are things creeping innumer- 
© able, both ſmall and great beaſts, &c.“ How doth it 


exactly compoſe itſelf to a level or equal ſuperficies, 


and with the earth make up one ſpherical roundneſs? 
How doth it conſtantly obſerve its ebbs and flows, 
its ſpring and nepe-tides, and (till retain its ſaltneſs, 
ſo convenient for the maintenance of its inhabitants, 
ſerving alſo the uſes of man for navigation, and the 
convenience of carriage? That it ſhould be definedby 
ſhores and ſtrands and limits, I mean at firſt, when it 
was natural to it to overflow and ſtand above the earth. 
All theſe particulars declare abundance of wiſdom in 
their primitive conſtitution. This laſt the Pfalmiſt 
takes notice of in the 6th, 7th, th, and 9th verſes of 
this Pſalm. Speaking of the earth at the firſt creation, 
he ſaith, © Thou coveredſt it with the deep as with a 
* garment, the waters ſtood above the mountains: at 
© thy rebuke they fled, at the voice of thy thunder they 


© haſted away (the mountains aſcend, the vallies de- 
| © Teend) unto the place thou haſt prepared for them. 


© Thou haſt ſet a bound that they may not paſs over: 


that they turn not again to cover the earth.” But 
| what need was there (may ſome ſay) that the ſea 


ſhould be made ſo large, that its fuperficies ſhonld e- 
qual if not exceed that of the dry land ? Where is the 
wiſdom of the Creator in making ſo much uſeleſs ſea, 
and ſo little dry land, which would have been far 
more beneficial and ſerviceable to mankind ? TOI. 
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s ator therefore did ſo prudently order it, that the ſea 


| all the vapours which are rais d out of the ſea fall 


4 reaſon that the vapours which are exhaled out of the 


jf ſome by winds be driven from the ſea up land, o- 
thers by the lame cauſe will be blown down from "rf 


| ſea contribute nothing to the watering of the earth, 
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not at leaſt half the ſea have been ſpar d, and added to 


the land, for the entertainment and maintenance of 


men, Abd by their continual ſtriving and fighting to 
enlarge their bounds, and encroaching upon one a- 


| matter; ſeem to be ſtraiten'd for want of room? 


To this objection againſt the wiſdom of God in thus 
dividing fea and land, Mr. Keil, in his Examination of 


Dr. Burnet's Theory of the Earth, p. 92, 93. thus 
anſwers: © This, as moſt other of the atheiſts argu- 


ments, proceeds from a. deep. ignorance of natural 


| c * philoſophy ; - for if there were but half the ſea that 


* now is, there would be alſo but half the quantity of 


8 vapours, and conſequently we could have but half ſo 


© many rivers as now there are to ſupply. all the dry 
© land we have at preſent, and half as much more; for 


. * the quantity of vapours which are rais'd, bears a 


c proportion to the ſurface whence they are rais'd, as 
© well as to the heat which rais'd them. The wiſe Cre- 


© ſhould be large enough to ſupply vapours ſufficient ' 
© for all the land, which it would not do if it were leſs 


L than now it is.. 
But againſt this it may be objected, why ould not 


down again into it by rain? is there not as much 


earth ſhould be carried down to the ſea, as that thoſe 
raiſed out of the ſea be brought up upon the dry land? | 


to ſea, and ſo balancing one another, they will in ſum 
fall equally upon ſea and land; and conſequently the 
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To which I anſwer, that as to the watering of the 
earth there needs no ſupply from the ſea, there being 


ſufficient water exhaled out of itſelf to do that; there 
is no more return'd upon it by rain ſo as to reſt upon 


it, than an CPR Jy to what was rais'd out 


But the rivers mult be nie d otherways. - Our 
opinion is, that they have their ſupply from rain and 


vapours. The queſtion is, whence theſe vapours are 
brought? we anſwer, from the ſea, But what brings 
them up from the ſea? I anſwer, the winds: and fo I 
am arriv'd at the main difficulty. Why ſhould not 


the winds carry them that are exhaled out of the earth 


down to the ſea, as well as bring them up upon the 
earth, which are rais'd from the ſea? or which is all 


one, whiyc ſhould not the winds blow indifferently 


from ſea and land? to which I anſwer, that I muſt 
needs acknowledge myſelf not to comprehend the 


reaſon hereof. God is truly ſaid, Pſal. cxxxv. 7. To 


© bring the wind-out of his treaſures,” But the matter 
of fact is moſt certain; viz. that the winds do bring 

_ abundantly more vapours up from the ſea than they 
carry down thither. 


- Firſt, Becauſe otherwiſe there can no account be 
given of floods. -It is clear, that floods with us pro- 


_ ceed from rain; and it is often a vaſt quantity of wa- 


ter they carry down to the ſea. Whence come thoſe 


vapours which ſupply all this water? I hope thoſe 


which bring up ſprings and rivers from the great abyſs, 


will not bring thoſe vapours, which unite into drops, 
and deſcend in rain from thence too. Should they 
riſe from the dry land only, they would ſoon render 
it dry indeed; more parch'd.than the deſarts of Libya. 
We ſhould quickly come to an end of n and of 
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rain too, if nothing were return'd from the ſea again, a 
not to mention, that the ſea muſt needs in ſuch a caſe . 
overflow its ſhores, and enlarge its bounds. 

But this way there is an eaſy account to be given. 
It is clear, that the ſun doth exhale vapours both from 
ſea and land; and that the ſuperficies of ſea and land 
is ſufficient to yield vapours for rain, rivers and floods, 
when heated to ſuch a degree as the ſun heats it: fo 
that there wants only wind to bring up ſo great a ; 
proportion of vapours from the ſea as may afford wa- 

ter for the floods; that is, ſo much as isreturn'd back 
apain to the ſea. 

Some may perchance demand,to what purpoſe ſerve 
the floods ? what uſe is there of them? I anſwer, to 
return back to the ſea the ſurpluſage of water after the 
earth is ſated with rain. It may be further ask'd, what E 
need more rain be poured upon the earth than is ſuf- 
ficient to water it ? I reply, that the rain brings down 
from the mountains and higher grounds a great quan- 
tity of earth, and in times of floods ſpreads it upon 
che meadows and levels, rendering them thereby ſo 
fruitful as to ſtand in bed of no culture or manuring. 
So we ſee the land of Egypt owes its great fertility to the 
annual overflowing of the river Nilus: and 'tis like- 

ly the countries bordering upon the river of Ganges 
may receive the like beneſit by the overflowing there - 
of. Moreover, all rain-water contains in it a copi- 
ous ſediment of terreſtrial matter, which by ſtanding 
it precipitates, and is not a ſimple elementary water. 
This terreſtrial matter ſerves for the nouriſhment of 
plants, and not the water itſelf, which is but a vehicle 
to derive this nutriment to all the parts of the plants: 
and therefore the more rain, the more of this nutrici- 


ous matter may be precipitated upon the earth, and 
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ſo the earth render'd more fruitful. Beſides all this, 
tis not unlikely, that the rain- water may be endu'd 


with ſome vegetating or prolific virtue, deriv'd from 


ſome ſaline or oleoſe particles it contains: for we ſee, 
that aquatic plants, which grow in the very water, do 


not thrive and flouriſh in dry ſummers, when they 


are not alſo water'd with the dew of heaven. 


Secondly, Another argument to prove, that the 


- winds bring up more vapours from the ſea than they 
carry down thither, is, becauſe the winds do more fre- 
vently blow from the fea than to the ſea. This ap- 
pears from the trees which grow on and near the ſea- 


ſhores all along the weſtern coaſt of England, whoſe 


heads and boughs I have obſery'd to run out far to 


land-ward, but toward the ſea to be ſo ſnub'd by the 


winds, as jF-their boughs and leaves had been par'd 


or ſhaven off on that ſide. : 
It is alſo obſerv d, that the weſtern wind, which is the 
moſt violent and bailterous of all with us in England, 


which comes from off the great Atlantic ocean, is of 


longeſt continuance. Julius Caeſar, in his Sth: book 
of Commentaries de Bells Callico, ſaith of it, mag- 


* nam partem omnis temporis in his locis fluere con- 
c © ſuevit;? it is wont to blow in theſe quarters a great 
part of the whole year: which obſervation holds true 
at this day, the wind lying in that ebener at Jenlt three 
quarters of the year. f 

Since this motion of the winds is ebnen the 
is doubtleſs a conſtant and ſettled cauſe of it, which 
deſerves to be enquir'd into, and ſearch'd out by the 
ſtudy and endeavours of the moſt ſagacious natu raliſts. 
But however the wind be rais'd, it may more eaſily 
blow from ſea to land, than from land to ſea, becauſe 
the rente of the ſea being even or * there 
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is nothing to ſtop its courſe; but on the land there 


are not only woods, but mountains to hinder and di- 
vert it. 

Having myſelf ſeen ſo much of hs bottom of the 
ſea round about the coaſts of England, and a great part 
of the Low Countries, of Italy and Sicily, I muſt needs 
adhere to what I deliver'd, that where the bottom of 
the ſea is not rocky, but N owe or ſand, and that 
is incomparably the greateſt part of it, it is by the mo- 
tion of the waters, ſo far as the reciprocation of the 
ſea extends to the bottom, brought to a level; and if it 
ſhould be now unequal, would in time be level'd again. 


By level I do not mean ſo as to have no declivity (for 


the reciprocation preſerves that, the flood hindering 
the conſtant carrying down of the bottom) but only 
to have an equal and uniform deſcent from the ſhores 
to the deeps. Now all thoſe relations of urinators be- 


Jong only to thoſe places where they have dived, which 


are always rocky: for there is no reaſon why they 
ſhould dive where the bottom is level and ſandy. 
That the motion of the water deſcends toa gooddepth, 
I prove from thoſe plants that growdeepelt in the ſea, 
becauſe they all generally grow flat, in manner of a 
fan, and not with branches on all fides like trees; 


el! is ſo contriv'd by the Providence of nature, for | 


that the edges of them do in tha: poſture with moſt 
eaſe cut the water flowing to and fro; and ſhould the 
flat fide be objected to the ſtream, it would ſoon be 
turn'd  edge-wiſe by the force of it, becauſe in that 
fite it doth leaſt reſiſt the motion of the water: where- 
as did the branches of theſe plants grow round, they 
would be thrown backward and forward every tide. 
28825 not ha the herbaceous and e 
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plants, but alſo the * Lithophyta them · | 


* Stone-plants, 
ſelves affect this manner of grow ing, as ne- plants 


I have obſerv'd in various kinds of Corals and Pori. 
Hence I ſuſpect all thoſe relations concerning trees 
growing at'the bottom of the ſea, and bringing forth 


fruit there: and as for the Maldiva nut, till better in- 


formation, I adhere to Garcias's opinion, which may 
be ſeen in Cluſius. Further I do believe, that in the 
great depths of the ſea there grow no plants at all, the 


bottom being too remote from the external air, which 
though it may pierce the water ſo low, yet I doubt 


whether in quantity ſufficient for the vegetation of. 
plants: nay, we are told, that in thoſe deep and bot- 
tomleſs ſeas there are no fiſh at all; yet not becauſe 
there are no plants or inſects to feed them, for that 
they can live upon water alone, Rondeletius's expe - 


riment about keeping them in a glaſs doth undeniably. 


prove, but becauſe their ſpawn would be loſt in thoſe 
ſeas, the bottom being too cold for it to quicken there; 


or rather becauſe being lighter than the water there, 


it would not fink to the bottom, but be buoy'd up by 
it, and carried away to the ſhallows. 
Again, The great uſe and convenience, the beauty 


and variety of ſo many ſprings and fountains, ſo, 


many brooks and rivers, ſo many lakes and ſtanding 
pools of water, and theſe ſo ſcatter'd and diſpers'd 
all the earth over, that no great part of it is deſti- 
tute of them, without which it muſt, without a ſup- 
ply otherways, be deſolate and woid of inhabitants 
afford abundant arguments of wiſdom and counſel : 
that ſprings ſhould break forth on the ſides of 
mountains molt remote from the ſea : that there 
ſhould way be made for rivers thro? ſtraits and rocks, 


and ſubterraneous vaults, ſo that one would think 


1 
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that nature had cut a way on purpoſe to derive the 


water, which elſe would overflow and drown whole 
countries: that the water paſſing thro' the veins of 


the earth, fhquld be render'd freſh and potable, which 
it cannot beiby any percolations we can make, but 
the ſaline parficles will paſs through a tenfold filtre: 
that in ſome places there ſhould ſpring forth metallic 
and mineral waters, and hot baths, and theſe ſo con- 
ſtant and permanent for many ages; ſo convenient 


for divers medicinal intentions and uſes, the cauſes 


of which thipgs, or the means and methods by which 


g they are perfoym'd, have not been as yet certainly diſ- 


cover'd; only In general, Pliny's remark may be true, 
© tales ſunt aquae, qualis terra per quam fluunt.* Hence 
they are cold, bot, ſweet, ſtinking, purgative, diure- 
tic or ferruginepus, ſaline, petrefying, bituminoſe, ve- 


nenoſe, and of ther qualities. 


Laſtly, The earth, which is the baſis and ſupport of 
all animals amd plants, 'and affords them the hard and 
ſolid part of their bodies, yielding us food and ſuſte- 
nance, and partly alſo cloathing; for I do not think 
that water ſupplies man and other animals, or even 


plants themſelves, wig their nouriſhment, but ſerves 
| chiefly for a vehicle tothe alimentary particles, to con- 


vey and diſtribute them to the ſeveral parts of the 


body. Water, as it exiſts in the world, is not a ſimple 
unmix'd body, but contains the terreſtrial component 


parts of the bodies of animals and plants: ſimple ele- 


mentary water nouriſhes not at all. How variouſly 


is the ſurface of this earth diſtinguiſh'd into hills, and 
valleys, and plains, and high mountains, affording 
pleaſant proſpects! how curiouſly cloath'd and a- 


dorn'd with the grateful verdure of herbs and ſtately 


trees, either * and ſcatter'd- liwgly, or as it 


« xx 
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were aſſembled in woods and groves, and all theſe 


beautified and illuſtrated with elegant flawers and 
fruits, © quorum omnium incredibilis mvltitudo, in- 


*ſatiabili varietate diſtinguitur, as Tully faith. This 
alſo ſhews forth to them that conſider 10 both the 


power and wiſdom of God: ſo that we conclude 
with Solomon, Prov. iii. 19. The Lotd: by wiſdom 
© hath founded the earth, by wy go ho. bath oy e- 
© ſtabliſh'd the heavens.” 2,4 2 | 


But now, if we paſs from ſimple to mix'd bodies, 


we ſhall ſtill find more matter of admiration, and ar- 
gument of wiſdom, Of theſe we ſhall! firſt conſider 
thoſe oy” mw imperfeatly mix'd, or ſetcors. | 


4 


7 Meteors. 


8 g l. of al, Rain, which! is \notbing elſe but water, 
dy the heat of the ſun divided into very ſmall invi- 


{ible parts, aſcending in the air, till encountring the 
cold, it be by degrees condens'd into clouds, and de- 


| ſcends in drops; this, thought it be exhaled from the 


ſalt ſea, yet by this natural diſtillation is render'd freſh 
and- potable, which our artificial diftillations have 


bitherto been hardly able to effec ; notwithſtanding 


the eminent uſe it would be of to navigators, and the 
rewards promis'd to thoſe that ſhould reſolve that 
problem of diſtilling freſh water out of falt. That the 
clouds ſhould be ſo carried about by the winds, as to 


be almoſt equally diſpers'd ard diſtributed, no part 


of the earth wanting convenient ſhowers, unleß when 


it pleaſeth God, for the puniſhment of a nation, to 


with-hold rain by a ſpecial interpoſition of his provi- 


dence, or, if any land wants rain, they have a ſuppl7 
ſome Pier "wy as the land of Egypt; IE there 
| F 


4 


1 
| 
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ſeldom falls any rain there, yet hath abundant recom- 
pence made it by the annual overflowing of the river. 
This diſtribution of the clouds and rain is to me (I 
ſay) a great argument of providence and divine diſpo- 
ſition; for elſe I do not ſee but why there might be 
in ſome lands continual ſucceſſive droughts for many 


years, till they were quite depopulated ; in others-as 
| rains, till they were overflown and drown'd; 
and theſe, if the clouds mov'd caſually, often — 
ing; whereas ſince the antienteſt records of hiſtory, 
we do not read or hear of any ſuch droughts or in- 
_undations, unleſs perhaps that of Cyprus, wherein 
there fell no rain there for thirty-ſix years, till the 
iland was almoſt quite deſerted, in the reign of Con- 
ſtantine; which doubtleſs fell not out without the 
wiſe difpoſnion of ma ox EIS? ang weighty 
reaſons. _ 
Again, If) we 9 the. manner of ** rain 9/8 
ſcent, diſtilling down gradually, and by drops, which 
is molt convenient for the watering of the earth; 
whereas; if it ſhould fall down in a continual ſtream 
-+ like a river, it would gall: the ground, waſh. away 
plants by the roots, overthrow houſes, and greatly 
incommode, if not ſuffocate animals: if, I ſay, we 
conſider theſe things, and many more that might be 
added, we might in this reſpect alſo cry out with the 
Apoſtle, O the depth of the riches both of the wits 
© dom and knowledge of God!” 

Secondly, Another meteoris the Wind; which bow 
many uſes it doth ſerve to, is not eaſy to enumerate, 
but many it doth, viz. to ventilate and break thagir, 
and diſſipate noiſome and contagious vapours, which 
otherwiſe ſtagnating, might occaſion many diſcaſes in 
animals; and therefore it is an obſervation en 
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ing our native country, . Anglia ventoſa, fi non ven- 
* toſa, venenoſa: To trans fer the clouds from place 
to place, for the more commodious watering of the 
earth: to temper. the exceſſes of the heat, as they 
find, who in Brafil, New Spain, the neighbouring 
iſlands, and other the like countries near the equator, 
reap the benefit of the breezes : to fill the fails ef ſhips, 
and carry them on their voyages to remote countries; 
which, of what eminent advantage it is to mankind, 
for the procuring and continuing of trade and mutual 
commerce between the moſt diſtant nations, the illu- 
ſtrating every corner of the earth, and the perfecting 
geography and natural hiſtory, is apparent to every 
man. That the monſoons and trade-winds ſhould be 
fo conſtant and periodical even to the goth degree of 
latitude all round the globe, and that they ſhould fo 
ſeldom tranſgreſs or fall ſhort of thoſe bounds, is a 
ſubje& worthy of the thoughts of the greateſt philoſo- 
phers. To this may be added the driving about of 
wind-mills for grinding of corn, making of oil, drain» 
ing of pools, railing of water, ſawing of wood, Rg ; 
of cloth, &c. That it ſhould ſeldom or never be ſo 
violent and boiſterous, as to overturn houſes ; yea, 
whole cities; to tear up trees by the roots, and pro- 
ſtrate woods; to drive the ſea over the lower coun- 
tries; as, were it the effect of chance, or mere natural 
| cauſes not moderated by a ſuperior power, it would in 
all likelihood often do. Hurricanes, ſpouts, and in- 
undations would be more frequent than they are. All 
theſe things declare the wiſdom and 88 of him 
1 who GS the wind out on his n 
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Of Tnanimate Mixed B odier, | | 
$3 N now to ſuch inanimate bodies as are cal- 
led perſee mixta, perfectly mix'd, improperly enough, 


they being many of them (ſor ought I know) as ſimple 


as thoſe they call elements. Theſe are 11 Metals, 


Minerals, and Salts. 


In Stones, which one would think were a negleRted 


25 genu, what variety! what beauty and elegancy ! 


— 


_ what conſtancy in their temper, and conſiſtency in 
their figures and colours! I ſhall ſpeak firſt of ſome 


notable qualities wherewith ſome of them are endued ; 
Secondly, The remarkable uſes they are of to us. The 
qualities I ſhall inſtance in are, Firſt, Colour, which in 


ſome of them is moſt lively, ſparkling, and beautiful; 
the carbuncle or rubine ſhining with red, the ſapphire 


with blue, the emerald with green, the topaz, or chry- 


ſolyte of the antients, with a yellow or gold- colour, 
the amethyſt as it were tinctur'd with wine, the opal 


varying its colours like changeable taffata, as it is di- 
verſly expos'd to the light.” ' Secondly, Hardneſs, 


wherein ſome ſtones exceed all other bodies, and a- 
mong them the adamant all other ſtones, being exalt- 


ed to that degree thereof, that art in vain endeavours 
to counterfeit it, the fictitious ſtones of chymiſts in 
imitation being eaſily detected by an ordinary lapidiſt. 

Thirdly, Figure: many of them ſhoot into regular fi- 
gures, as chryſtal and baſtard-diamonds into hexago- 
nal; others into thoſe that are more elegant and com- 
pounded, as thoſe form'd in imitation of the ſhells of 
teſtaceous fiſhes of all ſorts, ſharks teeth and verte- 
bres, &c. If theſe be originally ſtones, or primary pro- 


ductions of nature in imitation of ſhells and fiſhes 
bones, and not the ſhells and bones themſelves pe- 
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trified, as we have ſometimes thought. Some have a 
kind of vegetation and reſemblance of plants, as co- 
rals, pori, and fungites, which grow upon the rocks 
like ſhrubs : to which I might add our ordinary. ſtar- 
ſtones and trochites, which I look upon as a ſort of 
rock-plants, bets a9 : © r 

Secondly, For the uſes; ſome ſerve for building, 
and many ſorts of veſſels and utenſils; for pillars, 
and ſtatues, and other carv'd works in relieve, for 
the ' temples, ornament of palaces, porticos, . piaz- 


zas, conduits &c. as freeſtone and marble; ſome to 


burn into lime, as chalk and lime-ſtone ; ſome, with 


the mixture of beriglia or kelp, to make glaſs, as that 
the Venetians call cu9pulo, and common flints, which 
ſerve alſo to ftrike fire; ſome to cover houſes, as 


flates, ſome for marking, as morochthus, and the fore- 


mention'd chalk, which is a u, ſerving more- 
over for manuring land, and ſome medicinal uſes; 
ſome to make veſſels of, which will endure the fire, as 
that found in the country of Chiavenna near Plurs. 
To theſe uſeful ſtones I might add the warming-ſtone, 
digg'd in Cornwall, which being once well heated at 
the fire, retains its warmth a great while, and hath 
been found to give eaſe and relief in ſeveral pains and 


diſeaſes, particularly in that of the internal haemorr- 


 Hoids, I might alſo take notice, that ſome ſtones are 
endued with an electrical or attractical virtue. My 


© honoured friend Dr. Tancred Robinſon, in his ma- 


© nuſcript Itenerary of Italy, relates the many various 
© figures he'obſery'd naturally delineatedand drawn on 
© ſeveral ſorts of ſtones digged up in the quarries, ca- 
© verns and rocks, about Florence, and: other parts of 


| ; Italy, not only repreſenting cities, mountains, ruins, 
clouds, oriental characters, rivers, woods, animals, 
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bat alſo ſome plants, (as ivy, moſſes, maiden-hair, 
5 ferns, and ſuch vegetables as grow in thoſe places) ſo 
exactly deſign'd and impreſs'd upon ſeveral kinds of 
ſtones, as though ſome skilful painters or ſculptors 
had been working upon them. The Doctor obſerves 
© alſo the wonderful diverſity of ſhapes and colours 
that oars and other foſſils ſhoot into, oxrolewbling al- 


« moſt every thing in nature, for which it ſeems very 


. difficult to him to aſſign any cauſe or principle. In the 
Pyrites alone he believes he himſelf may have ſeen at 
home and abroad above a hundred varieties, and yet 
he conſeſſes he has been but a rude obſerver of them. 
In the diaphanous foſſils (as ambers, cryſtals, agates, 
„ &c:) preſerv'd in the cabinets of the Great Duke of 


| 8 Tuſcany, Cardinal Chigi, Settali » Moſcardi, and o- 


ther repoſitories or muſaeums oft that curious coun- 
-* try, he takes notice of the admirable diverſity of bo- 

8 dies included, and naturally impriſon'd within them, 

as flies, ſpiders, frogs, locuſts, bees, piſmires, 
gnats, graſhoppers, drops of liquor, hair, leaves, 


9 4 moſs, ſeeds, and other herbage; ; Which 


ſeem to prove them to have been once in a ſtate of 
1 fluidity. The Bononia ſtone digg'd up in the Appe- 
I nines is remarkable for its ſhining quality. The A. 


 , -4.mianthus for its incombuſtibility. The Oculus Mundi 


for its motion and change of colour. The Lapis 
MNepbriticus, Calaninaris, Aula, Aetites, Cc. lor 


-* their medicinal uſes.. 
I might ſpend much time in the mensa themoſt 


ſtrange and unaccountablenature and powers of he load. 


\ ſtone, a ſubje& which hath exercis'd the wits and pens 


of the moſt acute and ingenious philoſophers ; and yet 
the hypotheſes which they have invented to give an ac- 
. count of its admirable phaenomena ſeems to me ome 


* 


— 
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and unſatisfaftory. What can we ſay of the ſubtlety, 
activity, and penetrancy of its efluvia,which no obſtacle 
can ſtop or repel, but they will make their way dead 
all ſorts of bodies, firm and fluid, denſe and rare, 
heavy and light, pellucid and opake ? Nay, they will 
paſs. through a vacuity or empty ſpace, at leaſt deyoi 
of air and any other ſenſible body. Its attract ve power 
of iron was known to the antients: its verticity and 
- direction to the poles of the earth is of later inven- 
tion; which, of how infinite advantage it hath been 
to theſe two or three laſt ages, the great improvement 
of navigation, and advangement of trade and com- 
merce, by rendring the remoteſt countries ealily ac- 
ceſſible; the noble diſcovery of a vaſt continent or 
new world, beſides a multitude of unknown kingdom: 

and iſlands; the reſolving experimentally thoſe an- 
tient problems of the ſpherical roundneſs of the earth; 
of the being of Antipodes, or the habitableneſs of the 
Torrid Zone; and the rendring the whole terraque · 
ous globe circumnavigable; do abundantly demon- 
ſtrate: whereas formerly they were wont to coaſt it, | 
and creep along the ſhores, ſcarce daring to venture 
out of the ken of land when they did, having no other 
guide but the cyno/ura or pole - ſtar, and thoſe near m 
and in cloudy weather none at all. 

As for Metals, they are ſo. many Ways * to 

mankind, and thoſe uſes ſo well known to all, that it 
would be loſt labour to ſay any thing of them: with: 


2 
> 3”. I _ 2 
l — 1 * * 


ſt out the uſe of theſe we could have nothing of culture -$ 
d. or cixility no tillage or agriculture; no reaping or 
's mowing; no plowing or digging; no. pruning .or 

t lopping, grafting or inciſion ; no mechanical arts or 

Ll trades; no veſſels or e of houſhold- ſtuff; no 


e convenient houſes or edifices; no ſhipping or navi: 
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gation. What a kind of barbarous and ſordid life we 
muſt neceſſarily have liv'd, the Indians in the Nor- 
thern part of America are a cler demonſtration. Only 
it is remarkable, that thoſe which are of moſt frequent 
and neceſſary uſe, as iron, braſs and lead, are the moſt 
common and plentiful: others that are more rare, may 
better be ſpar'd, yet are they thereby qualified to be 
made the common meaſure and ſtandard of the value 
of all other commodities, and ſo ſerve for coin or 
money, to which uſe they have been employ'd 2 al 
civil nations in all ages. | 

Now, of what mighty importance the uſe of money 
is to mankind, the learned and ingenious Dr. Cock- 
burn ſhews us, in the Second Part of his Eſays con- 
cerning the Nature of Chriſtian Faith, p. 88. When- 
ever, ſaith he, the uſe of money began, it was an admi- 
rable contrivance for rewarding and encouraging in- 
duſtry, for carrying on trade and commerce certainly, 
eaſily, and ſpeedily, for obliging all to employ: their 
various parts and feveral capacities for the common 
good, and engaging every one to communicate the be- 
neſit of his particular labour, without any prejudice 
to himſelf. Covetouſneſs indeed, or an inordinate love 


ol money, is vicious, and the root of much evil, and 


ougght to be remedied; but the uſe of money is necel. 
ſary, and attended with manifold advantages. Where 
money has not yet taken place, where the uſe of it hath 
not yet been introduc'd, arts and ſciences are not cul- 
tivated, nor any of thoſe exerciſes ply'd, which polite 
mens Heſs, and which abate the uneaſineſs of life. 
Men there are brutiſh and ſavige, none mind any 
thing but eating and drinking, and the other acts of 
brutal nature; their thoughts aſpire no higher than 
merely to maintain their life and breath: like the 
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beaſts they walk abroad all the day long, and range a- 
bout from place to place, only to ſeek their food. 


Whatever may be ſuppos'd to follow if all were acted 


with great generoſity and true charity, yet, according 


to the preſent temper of mankind, it is abſolutely ne- 
ceſſary that there be ſome method and means of com- 


mutation, as that of money, for rendering all and e- 
very one mutually uſeful and ſerviceable. 8 


Now gold and ſilver by their rarity are iy 
fitted and accommodated for this uſe of permutation 
for all ſorts of commodities, or making money of: 
whereas were they as common and eaſy to come by as 
ſtraw or ſtubble, ſand or ſtones, they would be of no 


more uſe ſor bartering and commerce than they. 


And here he goes on to ſhew the wonderful Provi- 
dence of God, in keeping up the value of gold and 
ſilver, notwithſtanding the vaſt quantities which have 


been digg'd out of the earth in all ages, and ſo con- 


tinuing them a fit material to make money of, For 


which I refer to the book. 


Of theſe, gold is remarkable for its admirable * 
tility and ponderoſity, wherein, it excels all other bo- 


dies hitherto known. I ſhall only add concerning me- 
tals, that they do pertinaciouſly reſiſt all tranſmuta- 
tion; and tho” one would ſometimes think they were 
turn'd into a different ſubſtance, yet do they but as it 
were lurk under a /arva or vizard, and may be re- 
duc'd again into their natural form and complexions, 
in deſpite of all the tortures of Vulcan or corroſive 


"waters, Note, That this was written above thirty 
© years ſince, when I thought I had reaſon to diſtruſt 

© whatever had then been reported or written to af- 

firm the tranſmutation of metals one into another. 


1 ſhall omit the conſideration of other minerals, 
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and of ſalts and earths, becauſe I have nothing to ſay 
ol their uſes, but only ſuch as refer to man, which I 
cannot affirm to have been the ſole or primary end of 
the formation of them. Indeed, to ſpeak in general of 
theſe terreſtrial inanimate bodice: they having no ſuch 
organization of parts as the bodies of animals, nor 
any ſo intricate variety of texture, but that their pro- 
duction may plauſibly be accounted for by an hypo- 
theſis of matter divided into minute particles or atoms 
naturally indiviſible, of various but a determinate 
number of figures, and perhaps alſo differing in mag- 
nitude, and theſe moy'd, and continually kept in mo- 
tion according to certain eſtabliſh'd laws or rules; we 
cannot fo clearly diſcover the uſes for which they 
were created, but may-probably conclude, that among 
other ends they were made for thoſe for which they 
ſerve us and other animals; as I ſhall more fully make 
out hereafter. It is here to be noted, that, according 


to our hypotheſis, the number of the atoms of each ſe- 


veral kind that is of the ſame figure and magnitude is 
not near ly equal, but there be inſinitely more of ſome 
ſpeciggthan of others, as of thoſe that compound thoſe 
vaſt ¶regates of air, water, and earth, more abun- 
dantly than of ſuch as make up metals and minerals: 
the reaſon whereof may probably be, becauſe thoſe are 
neceſlary to the life and being of man and all other a- 
nimals, and therefore muſt be always at hand; theſe 
only uſeful to man, and ſerving rather his toswonl- 
ences than neceſſities. The reaſon why T affirm the 
minute component partieles of bodies to be naturally 
indiviſible by any agent we can imploy, (even fire it- 
elf) which is the only catholic diſſolvent, other 
menſtruums being rather inſtruments than efficients 
in all ſolutions, apt by reaſon of the figure and ſmal - 
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neſs of their parts to cut and divide other bodies (as 


wedges cleave wood) when actuated by fire or its heat, 
which elſe would have no efficacy at all (as wedges 


have not, ſunleſs driven by a beetle :) the reaſon, Iſay, | 
I I have already given; I ſhall now inſtance in a body 


whoſe minute parts appear to be indiſſoluble by the 
force of fire, and that is common water, which diſtil, 
boil, circulate, work upon how you will by fire, 


you can only diſſolve it into Vapour, which when the 
motion ceaſes, eaſily returns into water again; va- 


pour being nothing elſe but the minute parts thereof, 


by heat agitated and ſeparated one from another. For 
another inſtance, ſome of the moſt learn'd and 


rienc'd chymiſts do affirm quickſilver to be ineron; 
mutable, and therefore call it Liquor aeternus.. And 
I am of opinion, that the ſame holds of all ſimple bo- 
dies, that their component particles are- TING, 


by any natural agent. 


We may here note the order and method that me · 


tals and minerals obſerve in their growth, how re · 


gularly they ſhoot, ferment, and as it were vegetate 


and regenerate; ſalts in their proper and conſtant ſi- 


gures; as our ingenious countryman Dr. Jordan ob: 


ſerves at large in bis eee bathe ane 
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I have now done with inanimatebodies both ſimple 


and mix d. The animate are, J 


' Firſt, such as are endued only with a e ; 


fonl, ry therefore commonly called Vegetables ot 


ee of which, if we conſider either their ſtature 


and ſhape, or their age'and duration, we ſhall find-it 
wonderful; for why ſhould ſome plants riſe up to a 
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leaves and branches, or on the tops of branches and 
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great height, others creep upon the ground, which 


perhaps may have equal feeds ? nay, the leſſer plant 


many times the greater feed. Why ſhould each par- 
ticular ſo obſerve its kind, as conſtantly to pro- 
- duce the ſame leaf for conlelitniy, figure, diviſion, 
and edging, and bring forth the ſame kind of flow- 


er, and fruit, and ſeed? and that tho' you tranſlate 


it into a foil which naturally puts forth no ſuch kind 
= DOE" Platt, ſo that it is ſome * A onepuant 


* Seminal rig, Which doth effect this or rather ſome 


form, or 
| intelligent plaſtic nature; as we have be- 


virtue. 1 | 3 3 | . 
fore intimated: for what account can be 


given of the determination of the growth and magni- 


tude of plants from mechanical principles, of matter 


mov'd without the prefidency and guidance of ſome 
ſuperior agent? Why may not trees grow up as high 


as the clouds or vapours aſcend? or if you ſay the 
cold of the ſuperior air checks them, why may they 


not ſpread and extend their lateral branches ſo far till 


their diſtance from 'the centre of gravity depreſs them 


to the earth, be the tree never ſq high ? How comes 


ĩt to paſs chat tho by culture and manure they may be 
highly improv'd, and augmented to a double, treble, 


nay, ſome a much greater proportion in magnitude of 
all their parts, yet is this advance reſtrain'd within 


certain limits? There is a maximum quod /ic which 
they cannot exceed. Vou can by no culture or art ex- 


tend a fennel ſtalk to the ſtature and bigneſs of an 


oak: then why ſhould ſome be very long-liv 'd, others 
only annual or biennial? How can we imagine that 


any laws of motion can determine the ſituation of the 


leaves, to come forth by pairs,” or alternately, or 
circling” the ſtalk; the flowers to grow ſingly, or in 
company and tufts, to come forth the boſoms of the 
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vided into ſo many jags or eſcallops, and-curioufly in- 
dented round the edges; as alſo of the flower - leaves, 


their number and ſite, the figure and number of the 
ſtamina and their apices, the figure of the ſtile and 
ſced-veſſel, and the number of cells into which it is 


divided. That all this be done, and all theſe parts 
duly proportion'd one to another, there ſeems to be 


neceſſary ſome intelligent plaſtic nature, which may 


underſtand and regulate the whole oeconomy of the 


plant : : for this cannot be the vegetative ſoul, becauſe 
that is material and diviſible together with the body; 
which appears, in that a branch cut off of a plant will 
take root, and grow, and become a perfect plant it- 
| ſelf, as we have already obſerv'd. I had almoſt forgot-. 
ten the complication of the ſeed- leaves of ſome plants 
in the ſeed, which is ſo ſtrange, that one cannot be- 


lieve it to be done by matter, however mov'd by any 
laws or rules imaginable. Some of them being ſo cloſe 
plaited, and ſtraitly folded up and thruſt together with- 


in the membranes of the ſeed, that it would puzzle a 


man to imitate it, and yet none of the folds ſticking or 
growing together; ſo that they may eaſily be taken 


out of their caſes, and ſpread and extended even with | 


one's fingers, 
- Secondly, If we conſider each particular part of a 
plant, we ſhall find it not without its end or uſe; the 


root, for its ſtability and drauing nouriſhment from: | 


the earth, the fibres, to contain and convey the ſap; 
beſides which, there is a large fort of veſſelstb contain 


the proper and ſpecific juice of the plant, and others 


to carry air for ſuch a kind of reſpiration as it need- 
eth; of which we have already ſpoken. The outer and 


inner bark in trees ſerve to defend the trunk ang 
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ſtalks ? the figure of the leaves, that they ſhould be di- 
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boughs from the exceſſes of heat and cold and drought, 


and to convey the ſap for the annual augmentation 
of the tree; for, in truth, every tree may in ſome 


ſenſe be ſaid to be an annual plant, both leaf, flower 


| and fruit, proceeding from the coat that was ſuperin- 


duc'd over the wood the laſt year, which coat alſo ne- 
wer beareth any more, but together with the old wood 
ſerves as aform or block to ſuſtain the ſucceeding an- 
mual coat. The leaves before the gemma or bud be 
explicated to embrace and defend the flower and fruit, 
Which is even then perfectly form'd; afterwards to 
preſerve the branches, flowers and fruit from the in- 


Juries of the ſummer ſun, which would too much parch 


and dry them, if they lay open and expos'd to its 
beams without any ſhelter : the leaves, I ſay, qualify 
and contemper the heat, and ſerve alſo to hinder the 
too haſty evaporation of the moiſture about the root: 
but the principal uſe of the leaves (as we learn of Seig- 
nior Malphigi, Monſieur Perault, and Monſieur 
Mariotte) is to concoct and prepare the ſap for the 


., - mouriſhment of the fruit, and the whole plant, not 
| only chat which aſcends from the root, but what they 


Take in from without, from the dew, moiſt air and 


rain. This they prove becauſe many trees, if deſpoil'd 
of their leaves, will die; as it happens ſometimes in 


mulberry-trees, when they are pluck'd off to feed filk- 


worms. And becauſe if in ſummer-time you denude a 


vine- branch of its leaves, the grapes will never come 
to maturity: but tho' you expoſe the grapes to the 
fun-beams, if you pluck not off the leaves, they will 


_ - ripen notwithſtanding. That there is a regreſs of the 
lap in plants from above downwards, and that this de- 


ſcendent juice is that which principally nouriſheth 
boch fruit and plant, is clearly proved by che experi- 
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ments of Seignior Malphigi, and thoſe rare ones of 


an ingenious country- man of our on ＋ 
Thomas Brotherton Eſquire, of which dunn . pe 
J ſhall mention only one, that is, if you Num. 1 77. 
eut off a ring of bark from the trunk of 


any tree, that part of the tree above the backed ring: 
ſhall grow and increaſe in n but not that be- 


neath, 


But 1 there be ſuch a a eule of | 
the ſap in plants as there is of the blood in apimals, as 
they would from hence infer, there is ſome reaſon to 
doubt. I might add hereto the pleaſant and delectable 
cooling and refreſhing ſhade they afford in the ſum» 


mer-time; which was very much eſteem'd by the inha- 


bitants of hot countries, who always took great de- 


light and pleaſure to ſit in the open air, under ſhady 


trees; hence that expreſſion ſo often repeated in ſerip- 
ture, of every man's * fitting under his own vine, and 
© under his own fig-tree,* where alſo they us'd to eat; 
as appears by Abraham's entertaining the angels un- 
der a tree, and ſtanding by them when they did eat, 


Gen. xviii. 8. Moreover, the leaves of plants are ve· 


ry beautiful and ornamental. That there is great 
pulchritude and oomelineſs of proportion in the leaves, 


flowers and fruits of plants, is atteſted by the general 
verdict of mankind, as Dr. More and dthers well ob- 


ſerve. The ador ning and beautifying the temples and 


buildings in all ages, is an evident and undeniable 


teſtimony of this; for what is more ordinary with ar- 


chitects than the taking in leaves and flowers and 
fruitage for the garniſhing of their work; as the Ko- 


man the leaves of Achanthus ſat. and the Jewiſh of 


palm · trees and pomegranates: and theſe more fre- 


* any of the five regular ſolids, as being more 


* 
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comely and pleaſant to behold. If any man ſhall ob- 


ject, that comelineſs of proportion and beauty is but a 


mere conceit, and that all things are alike handſome 
to ſome men who have as good eyes as others; and 
_ that this appears by the variation of faſhions, which 
doth ſo alter mens fancies, that what ere-while ſeem'd 
very handſome and comely, when it is once worn out 
of faſhion appears very abſurd, uncouth and ridicu- 
lous. To this I anſwer, that <uſlom and uſe doth much 
in thoſe things where little of proportion and ſymme- 
try ſhew themſelves, or which are alike comely and 
beautiful, to diſparage the one, and commend.the o- 
ther: but there are degrees of things; for (that I may 
uſe * Dr. More's words) I dare appeal to 


be” 
Antidote | any man that is not ſunk into ſo forlorn a 


theiſin, 
i 2 5. theſe things as the baſeſt beaſts, whether, 


for example, a rightly- cut Tetraedrum, 


ROM or Icoſaedrum have no more pulchritude in them 


than any rude broken ſtone lying in the field or high- 
ways; or, to name other ſolid figures, which tho? 
they be not regular, properly ſo call'd, yet have a 
ſettled idea and nature, as a cone, ſphere or cylinder, 
whether the ſight of thoſe do not more gratiſy the 
minds of men, and pretend to more elegancy of ſhape 
than thoſe rude cuttings or chippings of free-ſtone 
that fall from the maſon's hands, and ſerve for nothing 
but to fill up the middle of the wall, as fit to be hid 
from the eyes of men for their uglinelb And therefore 
it is obſervable, that if nature ſhape any thing but 
near to this geometrical accuracy, that we take notice 
of it with much content and pleaſure, and greedily ga- 
ther and treaſure it up. As if it be but exactly round, 


as-thoſe ſpherical ſtones found in Cuba, and ſome alſo 


piteh of degeneracy that he is as ſtupid to ' 
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in our own land, or have but its ſides parallel, as 
thoſe rhomboideal Selenites found near St. Ives in 
Huntingtonſhire, and many other places in England. 
Whereas ordinary ſtones of rude and uncertain figures 
we paſs by, and take no notice of at all. But tho' the 
figures of theſe bodies be pleaſing and agreeable to our 
minds, yet (as we have already obſerv'd) thoſe of 
the leaves, flowers and fruits of trees, more. And it 
is remarkable, that in the circumſcription and com- 
plication of many leaves, flowers, fruits, and ſeeds, 
nature affects a regular figure. Of a pentagonal or 
quincunial diſpoſition, Sir Thomas Brown of Norwich 
produces ſeveral examples in his diſcourſe about the 
Quicunx. And doubtleſs inſtances might be given 
in other regular figures, were men but obſervant. _ 
The flowers ſerve to cheriſh and defend the firſt 
and tender rudiments of the fruit: I might alſo add 
the maſculine or prolific ſeed contain'd in the chives : 
or apices of the ſtamina. Theſe, beſide the elegancy 
of their figures, are many of them endued with ſplen- 
did and lovely colours, and likewiſe moſt grateful and 
fragrant odours. Indeed ſuch is the beauty and luſtre - 


of ſome flowers, that our Saviour ſaith of the lillies of © | 


the field (which ſome, not without reaſon, ſuppoſe to 
have been tulips) that © Solomon in all his glory was 
not arrayed like one of theſe.” And it is obſerv'd* 
by * Spigelius, that the art of the moſt skil- . 
ful painter cannot ſo mingle and temper his £1 3, ol 
pain 8 pes 
rem Herba- ; 
colours, as exacly to imitate or counterfeit 1 
the native ones of the flowers of vegetables. "I 
As for the ſeeds of plants, I Dr. More + Antidote 
eſteems it an evident ſign of Divine Provi- againſt a- 
dence, that every kind hath its ſeed: for theiſm, 
it being no neceſſary reſult of the motion I. 2. 
"7: 35 
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of the matter, as the whole contrivance of the plant in- 
deed is not) and i it being of ſo great conſequence, that 
they have ſeed for the cgntinuance and propagation of 
their own ſpecies, and alſo for the gratifying man's art, 
induſtry and neceſſities, (for much of husbandry and 
gardening lies in this) it cannot but be an act of coun- 
fl to furniſh the ſeveral kinds of plants with their ſeeds; 
Now the ſeed being fo neceſſary for the mainte - 
nance and increaſe of the ſeyeral ſpecies, it is worthy 
the obſervation, what care is taken to ſecure and pre- 
ſerve it, being in ſome doubly-and trebly defended; 
As for inſtance, in the walnut, almond, and plumbs 
of all ſorts, we have firſt a thick pulpy covering, then 
a hard ſhell, within which is the ſeed-inclos'd in a 
double membrane. In the nutmeg another tegument 
1s: added beſides all theſe, viz. the mace between the 
green pericarpium and the hard ſhell, immediately en» 
cloſing the kernel. Neither yet doth the exterior pulp 
of the fruit or pericarpium ſerve only for the defence 
and ſecurity of the ſeed, whilſt it hangs upon the 
plant; but after it is mature and fallen upon the earth, 
for the ſtercoration of the ſoil, and promotion of the 
n though not the firſt germination of the ſeminal 
plant. Hence (as 4 Petrus de Creſcentiis 
+ Agric, tells us) husbandmen, to make their vines 
1 2. c. 6. bear, manure them with vine-leaves, or 
. .. __ "the husks of expreſt grapes; and they ob- 
ſerve thoſe to be moſt fruitful, which are ſo manured 
with their own: which obſervation holds true alſo in 
all other trees and herbs, But beſides this uſe of the 
pulp or pericarpium, for the guard and benefit of the 
ſeed, it ſerves alſo by a ſecondary intention of nature 
in many fruits for the food and ſuſtenance of man 
and other animals. EY 5 
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Another thing worthy the noting in ſeeds, and ar- 
gumentative of providence and defign, . is that papoſe 


_ plumage growing upon the tops of ſome of them, 


whereby they are capable of being wafted with the 


wind, and by that means ſcatter'd and diſſeminated 
far and. wide. 


Furthermore, moſt ſeeds having in 4 a ſeminal 


. olarit perfectly form'd, as the young is in the womb of 


animals, the elegant. complication thereof in ſome 
ſpecies is a very pleaſant and admirable ſpectacle ; ſo 


that no man that hath a ſoul in him can imagine or 
believe it was ſo form'd and folded up without Wiſdom 


and Providence. But of this I have ſpoken already. 
Laſtly, The immenſe ſmalneſs of ſome ſeeds, not 


10 be ſeen by the naked eye, ſo that the number of 7 


ſeeds produced at once in ſome one plant; as for ex- 


ample, reedmace [tipha paluſtris | harts- tongue, and 


many ſorts of ferns, may amount to a million, is a 
convincing. argument of the infinite wideadiog 


and art of the Former of them. 


And it is remarkable that ſuch moſſes as grow up- | 
on. walls, the roofs of houſes and other high places, 
have ſeeds ſo exceſſively ſmall, that when ſhaken out 


of their veſſels they appear like vapour or. ſmoke, fo + 


that they may either aſcend of themſelves, or by an 
eaſy impolſe of the wind be rais'd up to the tops of 
houſes, walls or rocks: and we need not wonder how 
the moſſes got thither, or imagine they ſprung up 
ſpontaneouſly there. 


II I mightallo take notice of many other particulars | 
Concerning vegetables, as, firſt, that becauſe they are 


deſign'd for the food of animals, therefore nature 


bath taken more extraordinary care, and made more 
abundant. proviſion for their propagation and en- 
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creaſe ; ſo that they are multiplied and propagated” 
not only by the ſeed, but many alſo by the root, pro - 


dueing off: ſets or creeping under ground, many by 


ſtrings or wires running above ground, as ſtrawberry, 
and the like, ſome by ſlips or cutting, :and ſome by ſe- 


veral of theſe ways. And for the ſecurity of ſuch ſpe- 


cies as are produc'd only by ſeed, it hath endued all 
ſeed with a laſting vitality, that ſo if by reaſon of ex- 
_ eeffiveeold, or drought, or any other accident, it hap- 
pen not to germinate the firſt year, it will continue 
its foecundity, I do not ſay two or three, nor fix or 
ſeven, but even twenty or thirty years; and when the 
impediment is remov'd, the earth in fit caſe, and the 
ſeaſon proper, 1; pring up, bear fruit, and continue its 
ſpecies. Hence it is that plants are ſometimes loſt for 
a while in places where they formerly abounded ; and 
again, after ſome years, appear new: loſt either becauſe x 
the ſprings were not proper for their germination, or 
becauſe the land was fallow'd,or becauſe plenty ofweeds 
or other herbs prevented their coming up, and the like, 
and appearing again when theſe impediments are re- 
mov'd. Secondly, that ſome ſorts of plants, as vines, 
all ſorts of pulſe, hops, briony, all pomiferous herbs, 


pumpions, melons, gourds, cucumbers, and divers o- 


ther ſpecies; that are weak and unable to raiſe or ſup- 
port themſelves, are either endued with a faculty of 
twining about others that are near, or elſe furniſſi'd 
with claſpers and tendrils, whereby, as it were with 
hands, they catch hold of them, and ſo ramping up- 


on trees, ſhrubs, hedges or poles; they mount up to 
a great height, and ſecure themſelves and their fruit. 


Thirdly, that others are arm'd with prickles and 


thorns, to. ſecure them from the browſing of beaſts, 
as alſo to ſhelter others that grow under them. More- 
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over they are hereby render'd very uſeful to man, as 
if defign'd by nature to make both quick and dead 
hedges and fences. The great Naturalift Pliny hath 
given an ingenious account of the providence and 
deſign of nature in thus arming and fencing them in 
theſe words. Inde (ſpeaking of nature) excogitavit 
aliquas aſpectu hiſpidas, tactu truces, ut tantùm non 
© vocem ipſius naturae fingentis illas, rationemque 
© reddentis exaudire videamur, ne ſe depaſcat avida 
© quadrupes, ne procaces manus rapiant, ne neglecta 
* veltigia obterant, ne inſidens ales infringat; his mu- 
© niendo aculeis eliſqqe armando, remediis ut ſalva 
© ac tuta ſint. Ita hoc quoque quod in 1is ode 
hominum causa excogitatum eſt,” 

It is worthy the noting, that wheat, which is the 
beſt ſort of grain, of which the pureſt, molt ſavory | 
and wholeſome bread is made, is patient of both ex- 
treams, heat and cold, growing and bringing its ſeed. 
to maturity, not only in temperate countries, but al- 
ſo on one hand in the cold and northern, viz. Scot- 
land, Denmark, &c. on the other, in the hotteſt and 

molt ſoutherly, as Egypt, Barbary, Mauritania, the 
Eaſt-Indies, Guinea, Madagaſcar, ſcarce refuſing any 
climate. . 

Nor is it leſs obſervable, and not to be commemo=- | 
rated without acknowledgment of the Divine benigni- . 
ty to us, that, (as Pliny: rightly notes) nothing is more | 
Fruicful than wheat, Quod ei natura (faith he) CLrectids 

* naturae Parens] tribuit, quod eo maxime hominem 

© alit, utpote cùm è modio, fi et aptum ſolum, quale in 
Byzacio Africae campo, centeni quinquaginta modit 

* reqdentur, Miſit ex eo loco Divo Auguſto procura- 
* tor ejus ex uno grano (vix credibile dictu) 400 pau- 

* cis minus germina: Miſit et Neroni imiliter 9 


that there were ſuch marks deſignedly ſet upon them; 
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« pulas ex uno grano. Which fertility nature (be 

9 ſhould have ſaid the Author of nature) hath confer'd 
upon it, becauſe it feeds man chiefly with it. One 
buſhel, if ſown in a fit and proper foil, ſuch as is 
Byzacium, a field of Africa, yielding 150 of annual 
increaſe; Auguſtus's procurator ſent him from that 
© place 400 within a few blades, ſpringing from the 


( ſame grain: and ts Nero were ſent thence 360.“ If UF of 
Pliny a heathen could make this fertility of wheat ar- he 
gumentative of the bounty of God to man, making ' ha 
ſuch plentiful proviſion for him of that which is of Fr 
moſt pleaſant taſte and wholeſome nouriſhment, ſure- rei 
y it ought not to be paſſed over by us alen ; pl 


without notice-taking and thankſgiving. 

As:for the ſignatures of plants, or the notes im- 
preſſed upon them, as indices of their virtues, tho? 
tſome lay great ſtreſs upon them, ac- 


* . counting them ſtrong arguments to di 
_ prove, that ſome underſtanding prin- ah 
eiple i is the higheſt original of the works of nature; CL 
as indeed they were, could it certainly be made appear, fa 


5 becauſe all that I find mention d and collected by au- 
thors, ſeem to me to be rather fancied by men, than 
deſign'd by nature to ſignify or point out any ſuch 
- virtues or qualities as they would make us believe. 1 
have elſewhere, I think upon good grounds, rejected 
wem; and finding no reaſon, as yet, to alter my o- 
pinion, I ſhall not further inſiſt on them: howbeit, I 
will not deny, but that the noxious and malignant 
plants do many of them diſcover ſomething of their 
nature by the ſad and melancholic viſage of their 
leaves, flowers, and fruit. And that I may not leave 
that head wholly untouch'd, one obſervation E fhall 
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add relating to the virtues of plants, in which I think 
there is ſomething of truth, that is, that there are, by 
the wile diſpoſition of Providence, ſuch ſpecies of 
plants produe'd i in every country as are moſt proper 
and convenient for the meat and medicine of the men 
and animals that are bred and inhabit there: inſo- 
much that Solenander writes, that from the frequency 
of the plants that ſprung up naturally in any region, 
he could eaſily gather what endemial diſeaſes the in- 
habitants thereof are ſubject to: ſo in Denmark, 
Friezland, and Holland, where the ſcurvy uſually 8 
reigns, the proper remedy thereof, ſcurvy-graſs, doth 

ee ons by 


Of Bodies e with a fenfrive Soul, or Auel. 


1 proceed now to the conſideration of animate bo- 
dies endu'd with a ſenſitive ſoul, call'd animals. Of 
theſe I ſhall only make ſome general obſervations, not 
curiouſly conſider the parts of each particular ſpecies, - 
ſave only as they.ſerve for iriſtances or examples. | 
Firſt of all, becauſe it is the great deſign of Provi- 
dence to maintain and continue every ſpecies, I ſhall 
take notice of the great care and abundant proviſion 


that is made for the ſecuring this end. Quanta 
© ad eam rem vis, ut in ſuo quaeque genere perma- 2 


« neat?” Cic. Why can we imagine all creatures ſhould 5 
de made male and female but to this purpoſe? why. 
ſhould there be implanted in each ſex ſuch a vehement 

and inexpugnable appetite of copulation ? why in vi- 
viparous animals, in'the time of geſtation, ſhould the 
nouriſhment be Arne to the embryon in the womb, 
which at other times goeth not that way? when the 
young is brought forth, how comes all the nouriſh- _ 
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ment then to be transfer'd from the womb to the 
breaſts or paps, leaving its former channel, the dam 


at ſuch time being for the moſt part lean anddill · fa- 
vour'd? to all this I might add, as a great proof and 
inſtance of the care that is taken, and proviſion 

for the preſervation and continuance of the ſpecies, 
the laſting foecundity of the animal ſeed or egg in the 


females of man, beaſts and birds. I ſay, the animal 


ſeed, becauſe it is to me highly probable, t the fe- 


males, as well of beaſts as birds, have in 
their firſt formation the ſeeds of all the young they will 
aſterwards bring forth, which when they are all ſpent 
and exhauſted by what means ſoever, the animal be- 
comes barren and effete. Theſe ſeeds in ſome ſpecies 


of animals continue fruitful, and apt to take life by the 
admixture of the male · ſeed fifty years or more, and in 
ſome birds fourſcore or an hundred. Here I cannot 


omit one very remakable obſervation I find in Cicero: 
Atque ut intelligamus (faith he) nihil horum eſſs for- 
© tuitum, ſed haec omnia providae ſolertiſque naturae, 
quae multiplices foetus procreant, ut ſues, ut canes, 


5 ; his mammarum data eſt multitudo, quas eaſdem 


I paucas habent eae beſtiae quae pauca gignunt. That 
ve may underſtand that none of theſe things (he 


© had been ſpeaking of) is fortuitous, but that. all are 


the effects of provident aud ſagacious nature; mul- 


_- - tiparous quadrupeds, as dogs, as ſwine, are d | 
© ed with a multitude of paps: whereas thoſe beaſts 


£ which bring forth few, have but a few.” 

That flying creatures of. the greater ſort, that i is 
birds, ſhould all lay eggs, and none bring forth live 
young, is a manifeſt argument of divine Providence, 


deſigning thereby their preſervation and ſecurity, that 


_ there might be the more plenty of them; and that 


em from 


Py 


PAR 14. In the CREATION. | 85 
neither the birds of prey, the ſerpent, nor the fowler, 


ſhould ſtraiten their generations too much. For if 


they#had been viviparous, the burden of their womb, 
if, they had brought forth any competent number at a 
E had been ſo great and heavy, that their wings 
ould have fail'd them, and they become an eaſy prey 
to their enemies: or, if they had brought but one or 


. tuo at a time, they would have been troubled all the 


year n feeding their young, or bearing them 
in thez? Lomb. Dr. More Antid. Atheiſm, I. 2. e. 9. 
- This. mention of feeding their young puts me in 


mi of two or three conſiderable obſervatians refer- | 


ring thereto. 
_ Firſt, Seeing it would bla many realen ge 


venient for birds to give ſuck, and yet no leſs incon- l 


venient, if not deſtructive, to the chicken upon exclu- 
ſion, all of a ſudden, to make ſo great a change in its 
diet, as to paſs from liquid to hard ſood, before the ſto- 
mich h̊e gradually conſolidated, and by uſe tren gthen ' d 


and habituated to grind and concoct it, and its tender 


and pappy fleſh fitted to be nouriſh'dby ſuch ſtrong and 
ſolid diet; and before the bird be by little and little ac- 
cuſtom' d to uſe. its bill, and gather it up, which at firſt 
it doth but very gowly and imperfectly; therefore na- 
ture hath provided a large yolk in every egg, a great 
part whereof remaineth after the chicken is hatch'd, 
and is taken up and enclos'd in its belly, and by a 
channel made on purpoſe receiv'd by degrees into the 


guts, and ſerves inſtead of milk to nouriſh the chick 
for a conſiderable ' time; which nevertheleſs mean 

while feeds itſelf by the mouth a little at a time, and 
gradually more and more, as it gets a perfecter ability 
and habit of gathering up its meat, and its ſtomach is 
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ſtrengthened to macerate and concoct it, and its fleſh 
Harden' d and fitted to be nouriſh'd by it. 
Secondly, That birds which feed their young in the 


meſt; tho in all likelihood they have no ability of count- 


ing the number of them, ſhould yet (tho* they bring 
but one morſel of meat at a time, and have not fewer, 
it may be, than ſeven or eight young in the neſt to- 


gether, which, at the return of their dams, do all at 
ds and 


once with equal greedineſs, hold up their 
gape) not omit or forget one of them, but Led them 
all; which, unleſs they did carefully obſerve and re- 
tain in memory which they had fed, which not, were 
impoſſible to be done: this, I ſay, ſeems to me more 
ſtrange and admirable, and beyond the poſſibility of a 
mere machine to perform. 
; Another experiment I ſhall add, to prove, that tho 
| birds have not an exa& power of numbering, yet have 
they of diſtinguiſhing many from few, and knowing 
hen they come near to a certain number: and that 


is, that when they have laid ſuch a number of eggs, 3 


as they can conveniently cover and hatch, they give 
over and begin to ſit; not becauſe they are neceſſari- 
ly determin'd to fach a number; 'for that they are 
not, is clear, becauſe they have an ability to go on 

and lay more at their pleaſure. Hens, for example, 


if you let their eggs alone, when they have laid fout- 


teen or fifteen, will give over and begin to fit, where- 
as, if you daily withdraw their eggs, they will go on to 
lay ſive times that number: [yet ſome of them are ſo 
cunning, that if you leave them but one egg, they will 
not lay to it, but forſake their neſt.] This holds 

not only in domeſtic and manſuete birds, for then it 
might be thought the effect of cicuration or inſtituti- 

on, but allo in the wild; for my honour'd friend Dr. 
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Martin Liſter inform'd me, that of his on knows 
ledge one and the ſame ſwallow, by the ſubſtracting 
daily of her eggs, proceeded to lay nineteen ſucceſ- 
ſively, and then gave over; as I have , 

* elſewhere noted. Now that I am up- Mr. 2 
on this ſubject of the number of eggs, yy; Ornithol. 
give me leave to add a remarkable ob- 
ſervation referring thereto, viz. that birds, and ſuch 
oviparous- creatures, as are Jongeliv'd, have eggs e- 
 nouph. at firſt conceiv'd in them to ſerve them for 
many years laying, probably for as many as they are 
to live, allowing ſuch a-proportion for every year, as 
will ſerve for one or two incubations; whereas inſets, 
which are to breed but once, lay all their eggs at once, 
have they never ſo many. Now, had theſe things 
been gqvern'd by chance, I ſee no reaſon why it ſhould 
conſtantly fall out ſo. 2 


Thirdly, The marvellous fpeedy growth of birds _ 


that are hatch'd in neſts, and fed by the old ones there, 
*till they be fledg'd, and come almoſt to their full big- 
neſs, at which perfection they arrive withiu the ſhort 
term of about one fortnight, ſeems to me an argument 
of Providence, deſigning thereby their preſervation, 
that they might not lie long in a condition expos d to 
the ravine of any vermine that may find them, being 
utterly unable to eſcape or ſhift for themſelves. _ 
Another and no leſs effectual argument may be 
taken from the care and providence us'd for the hatch» 
ing and rearing their young: and firſt, they ſearch out 
a ſecret and quiet place where they may be ſecure and 


undiſturb'd in their incubation; then they make them: 


ſelves neſts every one after his kind, that ſo their eggs 
and young may lie ſoft and warm, and their excluſion 
and growth be promoted 5 Theſe: neſts ſome; ef them 
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ſo elegant and artificial, that it is hard for man to i- 
mitate them and make the like. I have ſeen neſts of 
an Indian bird fo artificially compos'd of the fibres, I 
think, of ſome roots, ſo- curiouſly interwoven and 
plaited together, as is admirable to behold : which 
nelts they hang on the end of the twigs of trees over 
the water, to ſecure their eggs and young from the 
ravage of apes and monkeys, and other beaſts that 
might elſe prey upon them. After-they have laid their 
eggs, how diligently and patiently do they ſit upon 
them, till they be hatch'd, ſcarce affording themſelves 
time to go off to get them meat? nay, with ſuch an 
ardent and impetuous deſire of ſitting are they in- 
ſpir'd, that if you take away all their eggs, they will 
fit vpon an empty neſt :-and yet one would'think that 
ſitting were none of the moſt pleaſant works. After 
their young are hatch'd, for ſometimes they do almoſt 
conſtantly brood them nid their wings, leſt the cold 
and ſometimes perhaps the heat ſhould. harm them. 
All this while alſo they labour hard to get them food, 
ſparing it out of their own bellies, and pining . | 
ſelves almoſt to death rgther than they ſhould want. 


2 Moreover it is admirable to obſerve, with what cou- 


rage they are at that time inſpir'd, that they will even 
venture their own lives in defence of them. The moſt 
timorous, as hens and geele, become then ſo couragi- 
ous, as to dare to fly in the face of a man that ſhall 
moleſt or diſquiet their young, which would never 
do ſo much in their own defence. Theſe things being 
_ contrary to any motions of ſenſe, or inſtin& of ſelf- 
preſervation, and ſo eminent pieces of felf-denial, 
muſt needs be the works of Providence, for the con- 
tinuation of the ſpecies and upholding of the world: 
9 if we * r all this pains is beſtow d 


e 
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them no thanks for it, nor make them any requital 
or amends; as alſo, that after the young is come to 
ſome browth, and able to ſhift for itſelf, the old one 


retains no ſuch --6y1 to it, takes no e care of itʒ 


but will fall upon it, and beat it indifferently with o- 
thers. To thefe I ſhall add three obſervations more 
relating to this head. The firſt borrow'd of Dr. Cud- 
worth, ſyſtem, pag. 69. One thing neceſſafy. to the 
conſervation of the ſpecies of animals; that is, the 
keeping up conſtantly in the world a due numerical 
proportion between the ſexes of male and female, doth 
neceſſarily. infer a ſuperintending Providence, - For 
did this depend only upon mechaniſm, it cannot well 
be conceiv'd, but that in ſome ages or other there 
ſhould happen to be all males, or all females, and ſo 
the ſpecies fail. Nay, it cannot well be thought o- 


therwiſe, but that there is in this a Providence, ſupe- 


rior to that of the plaſtic or ſpermatic nature, which 


hath not ſo much of knowledge and diſcretion allow'd 


to it, as whereby to beable to govern this affair. 


The ſecond of Mr. Boyle, in his treatiſe of the 


high Veneration Man's Intellect owes to God, p. 32. 


that is, the conveniency of the: ſeaſon (or time of 
year) of the production of animals, when there is 
proper food and entertainment ready for them. So 
Ve ſee, that according to the uſual courſe of nature, 
* lambs, kids, and many other living creatures, ar e 


k biroughs: into. the. world at the ſpring. of the year; 


when tender graſs, and other nutritive plants; are 


provided for their food. And the like may be ob- 


© ſerv'd in the production of ſilk-worms, (yea, all o = 
ther erucas, and many inſects more) whoſe eggs, 


according to nature's inſtitution, are hatch'd when 
. 
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upon a thing which takes no notice of it, will render 
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mulberry- trees begin to bud, and put forth thoſe 
© leaves, whereon thoſe precious inſects are to feed: 
c the aliments being tender, whilſt the worms them» 
© ſelves are ſo, and growing more ſtrong and ſubſtantial, 
© as the inſects encreaſe in vigour and bulk. To theſe 
I ſhall add another inſtance, that is of the waſp, whoſe 


breeding is deferr d till after the ſummer · ſolſtice, few of 


them appearing before July : whereas one would be 
apt to think the vigorous and quickening heat of the 
ſun in the youth of the year ſhould provoke them to. 
generate much ſooner : [provoke them, I ſay, be- 
cauſe every waſp-neſt is begun by one great mother- 


waſp, which oyer-lives the winter, lying bid in ſome | 


hollow tree or other /atibu/um;] becauſe then, and not 
till then, pears, plumbs, and other "Ry deſigu d 
principally for their food, begin to ripen, 
The third is mine own, that all | ke which do 
not themſelves feed their young, nor treaſure up pro- 
viſion in ſtore for their ſuſtenance, lay their eggs in 
uch places as are moſt convenient for their excluſion, 
and where, when hatch'd, their proper food is ready 
for them: fo, for example, we ſee two ſorts of white 
butterflies faſtening their eggs to cabbage-leaves, be- 
eavſe they are a fit aliment for the caterpillars that 
come of them; whereas ſhould they affix them to the 
leaves of a plant improper-for their foed, ſuch cater- 
pillars muſt needs be loſt, they chuſing rather to die 
than to taſte of ſuch plants: for that kind of inſect (I 
mean caterpillars) hath a nice and delicate palate, 
ſome of them feeding only upon one particular ſpe- 
cies of plant, others on divers indeed, but thoſe of 
the ſame nature and quality; utterly refuſing them of 
a contrary. Like inſtances might be produc'd in the 
other tribes of inſects; it being perpetual in. all, if not 
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hinder'd or impriſon'd, electively to lay their eggs in 
places where they are ſido: loſt or miſcarry, and 
where they have a ſupply of nouriſhment for their 
young ſo ſoon as they are hatch'd, and need ĩt. Where- 
as ſhould they ſcatter them careleſly: and indifferently 
in any place, the greateſt part of the young would in 
all likelihood periſh ſoon after their excluſion for 
want of food, and ſo their numbers continually de- 
creaſing, the whole ſpecies in a few years in danger 
to be loſt: whereas no ſuch thing, I dare ſay, hath 
happened ſince the firſt creation. 

It is here very remarkable, that thoſe inſects, for 
whoſe young nature hath not made proviſion of ſuſfi- 


cient ſuſtenance, do themſelves. gather and lay up in..+ 


ſtore for them. So for example: the bee, the proper 
food of whoſe * cullae is honey, or per- 
chance erithace, (which we en gliſh 
bee-bread) neither of which viands is any where to 
be found amaſs'd by nature in quantities ſufficient for 
their maintenance, doth herſelf with unwearied dili- 
gence and induſtry, flying from flower to flower, col - 
lect and treaſure them up. | 

To theſe I ſhall now add an obſervation of Mr. Lews 
enhoeck's, concerning the ſudden growth of fome 
forts. of inſects, and the reaſon of it. 

It is (faith he) a. wonderful thing, and worthy the 
obſervation in fleſh-flies, that a fly- maggot, in five 
days ſpace after it is hatch'd, arrives at its full growth 
and perfect magnitude. For if to the perfecting of it 
there were requir'd, ſuppoſe a month's time or more, 
(as in ſome other maggots is needful) it is-impoſlible 
_ that about the ſummer-ſolſtice any ſuch flies ſhould 
be produc'd; becauſe the fly-maggots have no ability 
to ſearch out any other food thaw that wherein they 


Bee · maggot. 
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are placed by their dams. Now this food, ſuppoſe it 
be fleſh, fiſh, or the entrails of beaſts; lying in the 
fields, ex pos d to the hot ſun- beams, can laſt but a 
few days in caſe and condition to be a fit aliment for 
theſe creatures, but will ſoon be quite pareh'd and 
_dry'd up. And therefore the moſt wiſe Creator hath 
given ſuch a nature and temperament to them, that 
within a very few days they attain to their juſt growth 
and magnitude. Whereas on the contrary, other mag- 
gots, who are in no ſuch danger of being ſtraiten'd 
for food, continue a whole month or-more before they 
give over to eat, and ceaſe to grow. He proceeds fur- 
ther to tell us, that ſome of theſe fly-maggots which 
he fed daily-with freſh-meat, he brought to perfection 
in four days time; ſo that he conceives that in the 
heat of ſummer the eggs of a fly, or the maggots con- 
tain'd in them, may in leſs than a month's ſpace run 
throꝰ all their changes, and come to nnn which 
may themſelves lay eggs again. ; 
Secondly, I ſhall take notice of the various 8 
inſtincts of animals; which will neceſſarily demon- 
ſtrate, that they are directed to ends unknown to 
them, by a wiſe ſuperintendant. As, 1. That all crea- 
tures ſhould know how to defend themſelves, and of- 
fend their enemies; where their natural weapons are 
fituate, and how to make uſe of them. A calf will fo 
manage his head as'tho* he would puſh with his horns: 
even before they ſhoot. - A boar knows the uſe of his 
tuſnes; a dog of his teeth; a horſe of his-boofs; a 
cock of his ſpurs; a bee of her ſting; a ram will butt 
with his head, yea tho' he be brought up tame, and 
never ſaw that manner of fighting. Now, why ano- 
ther animal which hath no horns ſhould not make 2 
bew of puſhing, or no ſpurs, of ſtriking with his 
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legs, and the like, I know not, but that every kind 
is providentially directed to the uſe of its proper ang 
natural weapons. 2. That thoſe animals that 'are 
weak, and have neither weapons nor courage to fight, 
are for the moſt part created ſwift of foot or wing, and 
ſo being naturally timorous, are both willing and able 
to ſave themſelves by flight. 3. That poultry, par- 
tridge, and other birds, ſhould at the firſt fight know 
birds of prey, and make ſign of it by a peculiar note 
of their voice to their young, who preſently thereupon 
hide themſelves: that the lamb ſhould acknowledge 
the wolf its enemy, tho! it had never ſeen one before, 
as is taken for granted by moſt naturaliſts, and may, 
for ought I know, be true, argues the Providence of 
nature, or more truly the God of nature, who, for 
their preſervation hath put ſuch an inſtinct into them. 
4. That young animals, ſo ſoon as they are brought 
forth, ſhould know their food: as for example; ſuch 
as are nouriſh'd with milk preſently find their way to 
the paps, and ſuck at them, whereas none of thoſe - 


that are not deſign'd for that nouriſhment ever offer 


to ſuck, or ſeek out any ſuch food. Again, 5. That 
ſuch creatures as are whole-footed, or fin-toed, viz. 


ſome birds and quadrupeds, are naturally directed to 


go into the water, and ſwim there, as we ſee ducklings; | 


tho' hatch'd and led by a hen, if ſhe brings them to 
the brink of a river or pond: of: water, they prefently. 


leave her, and in they go, tho' they never ſaw any ſuck 
thing done before; and tho” the hen clucks and calls, 
and doth what ſhe can to keep them out: this Pliny 


takes notice of, Hiſi. Nat. lib. 10. cap. 5 5. in theſe 


words, ſpeaking of hens: Super omnia eſt anatum 


© ovis ſubditisatque excluſis admiratio, primo non pla- 
ae agnoſcentis ſoetum: mox incertos incubitus ſol> 
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© ſtagna, mergentibus ſe pullis natura duce.” So that 
we ſee every part in animals is fitted to its uſe, and 
the knowledge of this uſe put into them: for neither 
do any ſort of web-footed fowls-live conſtantly upon 
the land, or fear to enter the water, nor any land-fowl 
ſo much as attempt to ſwim there. 6. Birds of the ſame 
kind make their neſts of the ſame materials, laid in- 
the ſame order, and exactly of the ſame figure; ſo 
that by the ſight of the neſt one may certainly know 
what bird it belongs to, and this they do, tho' living 
in diſtant countries, and though they never ſaw, nor 
could ſee any neſt made, that is, tho' taken out of the 
neſt and brought up by hand; neither were any of 
the ſame kind ever obſery'd to make a different neſt, 
either for matter or faſhion. This, together with the 
eurious and artificial contexture of ſuch neſts, and 
their fitneſs and convenience for the reception, hatch- 
ing, and cheriſhing the eggs and young of their reſ- 


pective builders, (which we have before taken notice 


of) is a great argument of a ſuperior Author of their 

and other natures, who hath endu'd em with theſe 
inſtincts, whereby they are as ĩt were acted and driven 
to bring about ends which themſelves aim not at, (ſa 
far as we can diſcern) but are directed to; for (as A- 
xiſtotle obſerves) dre T4, rn, BTE CYTHCAVTC, dre Secu NH 
- ag, They act not by art, neither do they enquire, 

* do they deliberate about what they do. And 


therefore, as Dr. Cudworth ſaith well, they are 
not maſters:of that 


wiſdom according to which they 
act, but only paſſive to the inſtincts and impreſſes 
thereof upon them. And indeed to affirm, that brute 

animals do all theſe things by a knowledge of their 
ewn, and which themſelves: are maſters of, and that 
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without deliberation and conſultation, were to make 
them to be endu'd with a moſt perfect intellect, far 
tranſcending that of human reaſon : whereas it is plain | 
enough, that brutes are not above conſultation, but 
below it; and that theſe inſtincts of nature in them, * 
are nothing but a kind of fate upon them. | 
The migration of birds from an hotter to a colder : 
country, or a colder to an hotter, according to the - 
ſeaſons of the year, as their nature is, Iknow not how _ = 
to give an account of, it is ſo ſtrange and admirable. 
What moves them to ſhift their quarters? you will 
ſay, the diſagreeableneſs of the temper: of the air to 
the conſtitution of their bodies, or want of food. But 
how come they to be directed to the ſame place yearly, 
though ſometimes but a little iſland, as the Soland 
gooſe to the Baſs of Edinburgh Frith, which they 
could not poſſibly ſee, and ſo it could have no influ- 
ence upon them that way? the cold or the heat might 
poſſibly drive them in a right line from either, but 
that they ſhould impell land- birds to venture over a 
vide ocean, of which they can ſee no end, is ſtrange 
and unaccorntable: one would think that the fight of = 
' BB fo much water, and preſent fear of drowning ſhould 
| overcome the ſenſe of hunger, or diſagreeableneſs of 
the temper of the air. Beſides, how come they to 
ſteer their courſe. aright to their ſeveral quarters, 
which before the compaſs was invented was hard for 
a man himſelf to do, they being not able, as I noted 1 
before, to ſee them at that diſtance? think we that the 1 
quails, for inſtance, could ſee quite croſs the Medi- =Y 
terranean ſea? and yet, tis clear, they fly out of Italy 
into Africk, lighting many times on ſhips in the 
midlt of the ſea, to reſt themſelves when tir'd and 
ſpent with flying. That they ſhould thus ſhift places, 


5 4 5 Fa f PR 
att * n FD a as as. La tains. At. can, * 1 ob 


n 


2 
* 


96 The WIs pon of GOD Par I. 
. very convenient for them, and accordingly we ſee 
they do it; which ſeems to be impoſſible they ſhould, MF 
-unleſs themſelves were endu'd with reaſon, or direct- E 
ed and acted by a ſuperior intelligent cauſe. £ 
The like may be ſaid of the migration of divers 
ſorts of fiſhes. As for example; the ſalmotr, Which if 
from the ſea yearly aſcends up a river ſometimes 400 13 
or 5oo miles, only to caſt their ſpawn, and ſecure it in 
banks of ſand, for the preſervation of it till the young 
be hatch'd or excluded, and then return to ſea again. 
How theſe creatures when they have been wandering a 
long time in the wide ocean, ſhould again find out 
and repair to the mouths of the ſame rivers, ſeems to 
me very ſtrange, and hardly accountable, without re- 
courſe to inſtinct, and the direction of a ſuperior WM 
cauſe. That birds, ſeeing they have no teeth for the 
maſtication and preparation of their food, ſnould for 
- the more convenient commiinution of. it in their ſto- 
machs or gizzards, ſwallow. down little pebble-ſtones, 
or other hard bodies, and becauſe all are not fit or 
- proper for that uſe, ſhould firſt try them in their bills, 
to feel whether they be rough or angular, for their 
turns; which if they find them not to be, they reject 
them. When theſe by the working of the ſtomach | 
are worn {mooth, or too fmall for their uſe, they avoid 
them by ſiege, and pick up others. That theſe are of | 
great uſe to them for the grinding of their meat, there 
is no doubt. And I have obſerv'd in birds, that have 
been kept up in houſes, where they could get no 
pebbles, the very yolks of their eggs have changed co- 
- Jour, and become a great deal paler, than theirs who 
have had their liberty to go abroad. 
' Beſides, I have obſerved in many birds, the aller, 
before its entrance into the gizzard, to be much di- 
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lated, and thick ſet, or as it were granulated, with a 
multitude of glandules, each whereof was provided 
with its excretory veſſel, out of which, by an eaſy 
preſſure, you might Nee a juice or pap, which 
ſerved for the ſame uſe which the faliva doth in qua- 
drupeds ; that is, for the macerating and diſſolution 
of the meat into a chyle. For that the ſaliva, notwith- 
ſtanding its inſipidneſs, hath a notable virtue of ma- 
cerating and diſſolving bodies, appears by the effects it 
hath in killing of quickſilver, fermenting of dough like 
leaven or yeaſt, taking away warts, and curing other 
cutaneous diſtempers; ſometimes e ee the 
Jaws, and rotting-the teeth. | 
Give me leave to add one particular more concern- 
ing birds, which ſome may perchance think too home- 
ly and indecent to be mentioned in ſuch a diſcourſe 
as this; yet becauſe it is not below the providence of 
nature, and deſigned for cleanlineſs, and ſome great 
men have thought it worth the obſerving, I need not . 
be aſham'd to take notice of it; that is, that in young 
birds that are fed in the neſt, the excrement that is a- 
voided at one time is ſo viſcid, that. it hangs together 
in a great lump, as if it were incloſed in a film, fo that 
it may eaſily be taken up, and carried away by the 
old bird in her bill, Beſides, by a ſtrange inſtinct, the 
young bird elevates her hinder parts ſo high, for the 
moſt part, that 'ſhe ſeldom fails to caſt what comes 
from her clear over the ſide of the neſt. So we ſee 
here is a double proviſion made to keep the neſt clean, 
which, if it were defiled with ordure, the young ones 
mult neceſſarily be utterly marred and -ruined. 7. 
The bee, a creature of the loweſt forms of animals, 
ſo that no man can ſuſpect it to have any conſiderable 
meaſure of underſtanding, or to have knowledge of, 
| 1 | vu | 
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muſt needs be acted by an inſtin implanted in her by 
the wiſe Author of nature. For firſt, ſhe plants them in 
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double, that is, with cells on each ſide, a common bot- 


for the honey, and moſt convenient for the bee to creep 


- gures: which can ſerve to this purpoſe; and inordi- 
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much leſs to aim at any end, yet makes her combs 
and cells with that geometrical accuracy, that ſhe 


a perpendicular poſture, and ſo cloſe together as with 
conveniency they may, beginning at the top, and 
working downwards, that ſo no room may be loſt in 
the hive, and that ſie may have eaſy acceſs to all the 
combs and cells. Beſides, the combs being wrought 


tom or partition · wall, could not in any other ſite have 
ſo conveniently, if at all, received or contained the 
honey. Then ſhe makes the particular cells moſt geo- 
metrically and artificially, as the famous mathemati- 
cian Pappus demonſtrates in the preface to his third 
book of Mathematical Collections. Firſt of all, (ſaith 
he, ſpeaking of the cells) it is convenient that they be 
of ſuch figures as may cohere one to another, and have 
common ſides, elſe there would be empty ſpaces left 
between them to no uſe, but to the weakening and 
ſpoiling of the work, if any thing ſhould get in there. 
And therefore, tho? a.round figure be moſt capacious 


into, yet did ſhe not make choice of that, becauſe 
then there muſt have been triangular ſpaces left void. 
Now there are only three rectilineous and ordinate fi- 


nate, or unlike ones, muſt have been not only leſs e- 
legant and beautiful, but unequal. [Ordinate figures 
are ſuch as have all their ſides, and all their angles e- 
qual. ] The three ordinate figures are, triangles, 
ſquares and hexagons. For the ſpace about any point 
may be filled up either by ſix equilateral triangles, 
or four ſquares, or three hexagons ; whereas three 
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pentagons are too little, and three heptagons too 
much, Of theſe three the bee makes uſe of the hexagon, 
both becauſe it is more capacious than either of the 


other, provided they be of equal compaſs, and ſo 


equal matter ſpent in the conſtruction of each: and 
ſecondly, becauſe it is moſt commodious for the bee 
to creep into: and laſtly, becauſe in the other figures, 
more angles and fides muſt have met together at the 
ſame point, and ſo the work could not have been fo 
firm and ſtrong. Moreover, the combs being double, 
the cells on each fide the partition are ſo order'd, that 
the angles on one ſide, inſiſt upon the centers of the 
bottoms of the cells on the other fide, and not angle 
upon, or againſt angle; which alſo muſt needs con- 


tribute to the ſtrength and firmneſs of the work. 


Theſe cells ſhefills with honey for her winter proviſi- 
on, and curiouſly cloſes them up with covers of wax, 
that keep the-included liquor from ſpilling, and from 


external injuries; as Mr. Boyle truly obſerves, rea- 


tiſe of Final Cauſes, p. 169. Another ſort of bee, I 


have obſerved, may be called the tree-bee, whoſe in» 


duſtry is admirable in making proviſion for her young. 
Firſt, ſhe digs round vaults or burrows [Ccuniculi] 
in a rotten or decayed tree, of a great length, in them 
ſhe builds or forms her cylindrical neſt or caſes re- 
ſembling cartrages, or a very narrow thimble, only in 
proportion longer, of pieces of roſe or other leaves, 
which ſhe ſhares off with her mouth, and plaits and 
joins cloſe together by ſome glutinous ſubſtarice. 
Theſe caſes ſhe fills with a red pap, of a thinner con« 
ſiſtence than an electuary, of no pleaſant taſte, which 
where ſhe gathers, I know not: and which is moſt 
remarkable, ſhe forms theſe caſes, and ſtores them with 


this proviſion, before ſhe hath any young one * 4, 


I 2 


, f. 
Fi 
I; 
v | 
a 
7 
15 
1 


2 
Ing r 


} 
1 
4 
= 
* 
14 
1 
. 
- » 
4 
E 
't 
{ 
\s 2 
LE * 
14 
; N 
1 
U 
a 
4 
4 ö 
1 
4: F 
1 
3:8) 
: 
£ 
383 
* 
4 
1 „ 


{41 
ii 
6 

; 

i 


iF 


"T0. The FIND of GOD Part ; © 
or ſo much as an egg laid. For on the top of the pap 
ſhe lays one egg, and then cloſes up the veſſel with a 


cover of leaves. The enclos'd egg ſoon becomes an 
eula, or maggot, which feeding upon the pap till it 
comes to its full growth, ehanges to a ympla, and 


after comes out a bee. Another inſect noted for her 
ſeeming prudence, in making proviſion for the winter, 


propoſed by Solomon to the ſluggard for his imitati- 


on, is the ant, which (as all naturaliſts agree) hoards 
up grains of corn againſt the winter for her ſuſtenance: 


3 run. l 11. and is reported by ſome to 4 bite off the 
germen of them, leſt they ſhould ſprout by 
the moiſture of the earth, which I look upon 
as a a — neither ſhould I be forward to cre- 
dit the former relation , were it not for the authority 


c. 3 


of the Scripture, becauſe I could never obſerve any 


ſuch ſtoring up of grain by our country-ants, 

Vet there is a quadruped taken notice of even by 
the vulgar, for laying up in ſtore proviſion for the 
winter; that is, the ſquirrel, whoſe hoards * nuts are 


frequently found, and pillaged by them. 


The beaver is by credible perſons, . 


affirm'd to build him houſes for ſhelter, and ſecurity - 


in winter time: ſee Mr. Boyle of Final Cauſes, p. 173. 
Beſides theſe I have mention'd, an hundred others, 
may be found in books relating eſpecially to phyſic, 
as, that dogs when they are ſick, ſhould vomit them- 
ſelves by eating graſs: that ſwine ſhould refuſe meat 
ſo ſoon. as: they feel themſelves ill, and ſo recover by 


_ abſtinence: that the bird ibis ſhould teach men the 
way of adminiſtring clyſters, :Plin« lib. 8. cap. 27. 


The wild goats of Dictamus for drawing out of darts, 


and healing wounds: the ſwallow the uſe of Celandine 


for repairing the ſight, &c, ibid. Of the truth of which, 
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becauſe I am not fully ths I ſhall make no infer- 


ence from them. 

Thirdly, I ſhall remark the care that is taken for 
the preſervation of the weak, and ſuch as are expoſed 
to the injuries, and preventing the encreaſe of ſuch as 
are noiſome and hurtful : for as it is a demonſtration 
of the divine power and magnificence to create ſuch 
yariety of animals, not only great but ſmall, not only 
ſtrong and courageous, but alſo weak and timorous z 


ſo is it noleſs argument of his wiſdom to give to theſe 


means, and the power and skill of uſing them, to pre- 
ſerve themſelves from the violence and injuries 


| thoſe. That of the weak ſome ſhould dig vaults and 
holes in the earth, as rabbets, to ſecure themſelves and 


their young; cthers ſhould be arm'd with hard ſhells ; 
others with prickles, the reſt that have no ſuch arma- 
ture, ſhould be endued with great ſwiftneſs or perni- 
city: and not only ſo, but ſome alſo have their eyes 
ſtand ſo prominent, as the hare, that they can ſee as 
well behind as before them, that ſo they may have 


their enemy always in their eye; and long, hollow, 
moveable ears, to receive and convey the leaſt ſound, 
or that which comes from far, that they be not ſudden- 
ly ſurprized or taken (as they ſay) napping. Moreo- 


ver, it is remarkable, that in this animal, and in the 


rabbet, the muſcles of the loyns and hind- lege are ex- 


taondinarily large in proportion to the reſt of the bo- 
dy, or thoſe of other animals, as if made on purpoſe 


for ſwiftneſs, that they may be able to eſcape the teet 
of ſo many enemies as continually purſue and chaſe 


them. Add hereto the length of their hind - legs, 
which is no ſmall advantage to them, as is noted by 
Dame Julan Barns, in an ancient dialogue in verſe 


between the huntſman and his man; the” man there 
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acks his miſter. what is the reaſon, why "oa when 


ſhe is near ſpent makes up a hill ? The maſter anſwers, | 


that nature hath made the hinder · legs of the hare longer 
than the fore-legs; by which means ſhe climbs the hill 
with much more eaſe than the dogs, whoſe legs are of 


equal length, and ſo leaves the dogs behind her, and 


many times eſcapes. away clear, and ſaves her life. 
/This laſt obſervation, I muſt confeſs myſelf to have 
borrowed out of the papers of my honoured friend 
Mr. John Aubrey, which he was lc to give me a 
digt of. 
> 1 might here add ch concerning che wiles and 
1 which theſe timid creatures make uſe of to ſave 
themſelves, and eſcape their perſecutors, but that I 
am ſomewhat diffident of the truth of thoſe ſtories and 
relations, I -fhall only aver what myſelf have ſome- 
times obſery'd of a duck, when cloſely purſued by a 
water-dog ; ſhe not only dives to ſave herſelf, (which 
yet ſhe never does: but when driven to an exigent, 
and juſt ready to be caught, becauſe it is painful and 
difficult to her) but when ſhe comes up again, brings 


not her whole body above water but only her bill, and 


part of her head, holding the reſt underneath, that ſo 
the dog, who the mean time turns round wid looks 


about him, _ not ſpy _ till the _ rec | 


breath. 


means to defend or ſecure themſelves, neither heels to 
run, nor claws to dig; they are deliver'd into the 
hand, and committed to the care and tuition of man, 
and ſerving him for divers uſes, are nouriſhed and 
protected by him; and ſo enjoying their beings for 
a time, by this means propagate and continue their 
ſpecies: ſo that there are none deſtitute of ſome means 


As for ſheep, mdlch have no en veapons or 
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to preſerve themſelves, and their kind; and theſe 
means ſo effectual, that notwithſtandingall the endea- 
vours and contrivances of man and beaſt to deſtroy 
them, there is not to this day one ſpecies loſt of ſuch as 


are mention'd in hiſtories, and conſequently and un- F 


doubtedly neither of ſuch as were at firſt created. 
Then for birds of prey, and rapacious animals, it is 
remarkable what Ariſtotle - obſerves, that they are all 


ſolitary, and go not in flocks, DP audwuuxov Sy RYE Ov. | 
No birds of prey are gregarious. Again, that ſuch 


creatures do not greatly multiply, ro pauyoruxar aw 
yordze dur. They for the molt part breeding and 
bringing forth but one or two, or at leaſt, a few young 


ones at once: whereas they that are feeble and timo- 


rous are generally multiparous; or, if they bring 


forth but few at once, as pigeons, they compenſate 


that by their often breeding, viz. every month but 


two throughout the year; by this means providing 
for the continuation of their kind. But for the ſecurity | 


of theſe rapacious birds, it is worthy the noting, that 
| becauſe a prey is not always ready, but perhaps they 
may fail of one ſome days; nature hath made them 
patient of a long dia, and beſides, when they light 
upon one, they gorge themſelves ſo therewith, as to 


ſuffice for their nouriſhment for a conſiderable time. 


Fourthly, I: ſhall note the exact fitneſs of the parts 
ol the bodies of animals to every one's nature and 
manner of living. A notable inſtance of which we 
have in the ſwine, a creature well known, and there- 
fore what I ſhall. obſerve of it is obvious to every 
man. His proper and natural food being chiefly the 
roots of plants, he is provided with a long and ſtrong 
ſnout; long, that he might thruſt it to a ſufficient depth 
into the ground, without offence to his eyes; ſtrong 
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and conveniently formed for the rooting and turning 
up the ground. And beſides, he is endued with a not- 
able ſagacity of ſcent, for the finding out ſuch roots as 
are fit for his food, Hence in Italy, the uſual method, 
for finding and gathering of trufles, or ſubterraneous 
muſhromes (called by the Italians fartuſali, and in 
Latin tubera terrae) is by tying a cord to the hind- 
leg of a pig, and driving him before them into ſuch 
paſtures as uſually produce that kind of muſhrome, 
and obſerving where he ſtops and begins to root, and 
there digging, they are ſure to find a trufle; which 
when they have taken up, they drive away the pig to 


| ſearch for more. 80 I have myſelf obſerved, that in 


aſtures where there are earth-nuts to be feund up 
and down in ſeveral patches, tho' the roots lie deep 
in the ground, and the ſtalks be dead long before and 
quite gone, the ſwine will by their ſcent eaſily find 
them out, and root only in thoſe places where they 
 _ „„ 
bie rooting of the hog in the earth, ealls to mind 
another inſtance of like nature, that is the porpeſſe, 
n. which as his Engliſn name porpeſe, i. e.“ 
pore peſte, imports, reſembles the hog both 

in the ſtrength of his ſnout, and alſo in the manner 
of getting his food by rooting. For we found the ſto- 
mach of one we diſſected, full of ſand-eels, or launces, 
which for the moſt part lie deep in the ſand, and can- 
not be gotten but by rooting or digging there. We 
have ſeen the country people in Cornwall, when the 
tide was out, to fetch them out of the ſand with iron- 
hooks thruſt down under them, made for that purpoſe. 
Furthermore, That very action for which the ſwine 
is abominated, and look'd upon as an unclean and 
impure creature, namely wallowing in the mire, is 


* Swine-fi 
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deſign'd by nature for a very good end and uſe, viz. 


not only to cool his body, for the fair water would 
have done that as well, nay, better, for commonly 
the mud and mire in e is warm; but alſo 
to ſuffocate and deſtroy lice, fleas, and atbis noiſome 


and importunate inſects, that are troubleſome and 
noxious to him. For the ſame reaſon do all the poul- 
try-kind, and divers other birds bask- themſelves in 
the duſt in ſummer-time and hot weather, as is obvi- 


ous to every one to obſerve. 


2. A ſecond and no leſs remarkable inſtance, I ſhail 


| produce, out of Dr. More's Antidote againſt. Atheiſm, 


lib. 2. cap. 10. in a poo and contetptible n 
ped, the Mole. 

| Firſt of all (ſaith he) her dwelling being auler 
ground, where nothing is to be ſeen, nature hath ſo 
obſcurely fitted her with eyes. that naturaliſts can 
ſcarcely agree, whether ſhe hath any ſight at all or no. 
[in our obſervation, Moles have perfect eyes, and 
holes for them through the skin, ſo that they are out- 


wardly to be ſeen by any that ſhall diligently ſearch 
for them; tho” indeed they are exceeding ſmall, not 


much bigger than a great pin's- head.] But for amends a 
what ſhe is capable of for her defence and warning of 
danger, ſhe has very eminently conferr'd upon her; 
for ſhe is very quick of hearing [doubtleſs her ſubter- 
raneous vaults are like trunks to convey any ſound 
a great way.] And then her ſhort tail and ſhort legs, 
but broad fore-feet armed with ſharp claws, we ſee by 


the event to what . purpoſe they are, ſhe ſo ſwiftly 


working herſelf under ground, and making her way 
ſo faſt in the earth, as they that behold it cannot but 
admire it. Her legs therefore are ſhort, that ſhe need 
dig no more than will ſerve the mere thickneſs of her 
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body: and her fore-feet are broad, that ſhe may ſcoup 
away much earth at a time : and ſhe has little or no 
tail, becauſe ſhe courſes it not on the ground like a 
rat or mouſe, but lives under the earth, and is fain to 
dig herſelf a dwelling there; and ſhe making her way 
through ſo thick an element, which will not eaſily yield 
as the water and air do; it had been dangerous to 
draw ſo long a train behind-her ; for her enemy might 
fall upon her rear, and fetch her -out-before ſhe had 
perfected and got full poſſeſſion of her works: which 
being ſo, what more palpable argument of Providence 
than ſhe? 

Another inſtance in quadrupeds might be the. tas 
mandua, or Ant- bear, deſcribed by Marcgrave and 
Piſo, who ſaith of them, that they are night-walkers, 
and ſeek their food by night. Being kept tame, they 
are fed with fleſh, but it muſt be minced ſmall, becauſe 
they have not only a ſlender and ſharp head and ſnout, 
but alſo a narrow and toothleſs mouth; their tongue 
is like a great lute-ſtring (as big as a gooſe. quill) 
round, and in the greater kind (for there are two ſpe- 

cies) more than two foot long, and therefore lies 
doubled in a channel between the lower parts of the 


cheeks. This when hungry they thruſt forth, being 


well moiſten'd, and lay upon the trunks of trees, and 
when it is cover'd with ants, ſuddenly draw it back 
into their mouths; if the ants lie ſo deep that they 
cannot come at them, they dig up the earth with their 
long and ſtrong claws, wherewith for that purpoſe 
' their fore-feet are armed. So we ſee how their parts 
are fitted for this kind of diet, and no other; for the 
catching of it, and for the eating of it, it requiring no 
comminution by the teeth, as appears alſo in the cha · 
maelion, which is another quadruped that imitates the 
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tamandua in this property of darting out the tongue 
to a great length, with wonderful celerity; and for 
the ſame purpoſe too of catching of inſects. 

Beſides theſe quadrupeds, there are a whole genus 
of birds, called Pici Marcii, or Woodpeckers, that in 
like manner have a tongue which they can ſhoot forth 
to a very great length, ending in a ſharp ſtiff bony 
rib, dented: on each fide; and at pleaſure thruſt it 
deep into the holes, clefts, and crannies of trees, to 
ſtab and draw out co, or any other inſects lurking 
there, as alſo into ant-hills, to ſtrike and fetch out the 
ants and their eggs. Moreover, they have ſhort, but 
very ſtrong legs, and their toes ſtand two forwards, 
two backwards, which. diſpoſition (as Aldrovandus 
well notes) nature, or rather the wiſdom of the Crea- 
tor, hath granted to waodpeckers, becauſe it is very 
convenient for the climbing of trees, to which al ſo con- 
duces the ſtiffneſs of the feathers of their tails, and their 
bending downward, whereby they are fitted to ſerve 
as a prop for them to lean upon, and bear up their bo- 
dies. As for the chamaelion, he imitates the Wood 


ſpite, not only in the make, motion, and uſe of his 


tongue for ſtriking ants, flies, and other inſets; but 
alſo in the ſite of his toes, whereby he is wonderfully 
qualified to run upon trees, which he doth with that 
ſwiftneſs, that one would think he flew, whereas upon. 
the ground he walks very clumfily and ridiculouſly. 
A full deſcription of the outward and inward parts of 
this animal, may be ſeen at the end of Panarolus's 0b- 
ſervat. It is to be noted, that the chamaelion, tho 

he hath teeth, uſes them not for chewing his prey, 
but ſwallows it immediately. 


I ſhall add two inſtances more in birds, and thoſe: 


are, 
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- 1. The Swallow ; whoſe proper food is ſmall 
beetles, and other inſets flying about in the air; as 
we have found by diſſecting the ſtomachs both of old 
ones and neſtlings: which is wonderfully fitted for 
the catching of theſe animalcules ; for ſhe hath long 
wings, and a forked tail, and ſmall feet, whereby ſhe 
is as it were made for ſwift flight, and enabled to con- 
tinue long upon the wing, and to turn _nimbly in the 
air: and ſhe hath alſo an extraordinary wide mouth, 

ſo that tis very hard for any inſe& that comes in ber 


way to eſcape her. It is thought to be a ſign of rain, 
when this bird flies low near to the ground: in which 


there may be ſome truth ; becauſe the inſets which 
| ſhe hunts may at ſuch times, when the ſuperior air is 
charged with vapours, have a ſenſe of it, and deſcend 
near the earth. Hence, when there are no more in- 
"Md in the air, as in winter-time, thoſe birds do ei- 
ther abſcond, or betake themſelves into hot countries. 
% . he e or douchers, or Ioont, whoſe bodies 
are admirably fitted and conformed for diving under 
water: being covered with a very thick plumage; and 
the ſuperficies of their feathers ſo ſmooth and ſlippery, 
that the water cannot penetrate or moiſten them: 
whereby their bodies are defended from the cold, the 
water being kept at a diſtance; and ſo poiſed that by. 
a light impuſe they may eaſily aſcend i init. Then their 
feet are ſituate in the hindmoſt part of their body, 
whereby they are enabled, ſhooting their feet back- 
wards, and ſtriking the water upwards, to plunge 


_ themſelves down into it with great facility, and 


likewiſe to move forwards therein, Then their legs. 
are made flat and broad, and their feet cloven in- 
to toes with appendant niembraties on each ſide; by 
which * they eaſily cut the * and are 
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drawn forward, and fo take their ſtroke backwards 
and beſides, I conceive, that by means of this figure, 
their feet being mov'd'to the right and left-hand, ſerve 
them a3 a rudder to enable them to turn under water : 


For ſome conceive, that they ſwim eaſier under water 


than they do above it. How they raiſe themſelves up 
again, whether their bodies emerge of themſelves by 
their lightneſs, or whether by ſtriking againſt the bot - 
tom, in manner of a leap, or by ſome peculiar motion 
of their legs, I cannot determine: that they dive to 
the bottom is clear, for that in the ſtomachs both of 


the greater and leſſer kinds we found graſs and other 


weeds; and in the leſſer kind nothing elſe; though 
both prey upon fiſh. Their bills alſo are made ſtreight 
and ſharp for the eaſier cutting of the water, and ſtrik- 
Ing their prey. Could we ſee the motions of their 


legs and feet in the water, then we ſhould better com- 


prehend how they aſcend, deſcend, and move'to and 


froz. and diſcern, how nity and artificially their 


members are formed and adapted to thoſe uſes. _ 
II. In Birds, all the members are moſt exactly fitted 
for the uſe of flying. . Firſt, The muſcles which ſerve 
to move the wings are the greateſt and ſtrongelt, be- 
cauſe much force is required to the agitation of them; 
the underſide of them is alſo made concave, and che 
upper convex, that they may be ealily lifted up, and 

more ſtrongly beat the air, which by this means doth 
more refiſt the deſcent of their body downward. Then 


te trunk of their body doth ſomewhat reſemble the 


hull of a ſhip; the head, the prow, which is for the 
moſt part ſmall, that it may the more eaſily cut the 
air, and make way for their bodies; the train ſerves 
to ſteer, govern, and direct their flight; and however 
it may be held erect in their ſtanding or walking, yet 
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is directed to lie almoſt in the ſame plain with their 
backs, or rather a little inclining, when they fly. 
That the train ſerves to ſteer and direct their flight ; 
and turn their bodies like the rudder of a ſhip, is evi- 
dent in the Kite, who by a light turning of his train, 
moves his body which way he pleaſes. *© Iidem viden- 
< tur artem gubernandi docuiſſe caudae flexibus, in 
< coelo monſtrante natura quod opus eſſet in profun- 
© do,” Plin. lib. 10. cap. 10. They ſeem to have 

taught men the art of ſteering a ſhip by the flexures of 
4 their tails; nature ſhewingin the air what was need- 
ful to be dane in the deep. And *tis-notable that 
Ariſtotle truly obſerves, that whole - footed birds, and 
thoſe that have long legs, have for the moſt part ſhort 
tails; and therefore whilſt they fly, do not, as others, 
draw them up to their bellies, but ſtretch them at 

length backwards, that they may ſerve to ſteer and 


guide theminſtead of tails. Neither doth the tail ſerve 


only to direct and govern the flight, but alſo partly 
to ſupport the body, and keep it even; wherefore, 
when ſpread, it lies parallel to the horizon, and ſtands 
not perpendicular to it, as fiſhes do. Hence birds 
that have no tails, as ſome ſorts of colymbi, or duckers, 
fly very b with their bodies almoſt e- 
rect. . 

To this 1 hal add ne FRE the e a birds 
are {mall in compariſon of quadrupeds, that they may 
more eaſily be ſupported in the air during their flight; 
which is a great argument of wiſdom and deſign: elſe 
why ſhould not we ſee ſpecies of pegafr, or flying horſes, 
of griffins, of harpies, and an hundred more, which 
might make a ſhift to live well enough, notwithſtand- 
ing they could make no uſe of their wings. Beſides, 
their bodies are not only ſmall, but of a broad figure, 


inunction of the feathers, and cauſing their little fila- 
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that the air may more reſiſt their deſcents, they are 
alſo hollow and light; nay, their very bones are lights 
for though thoſe of the legs and wings are ſolid and 
firm, yet have they ample cavities, by which means 
they become more rigid and ſtiff; it being demon» 
ſtrable, that a hollow body is more ſtiff and inflexible 
than a ſolid one of equal ſubſtance and matter. Then 
the feathers alſo are very light, yet their ſhafts hard 
and ſtiff, as being either empty or filled with a light 


and foungy ſabſtance; and their webs are not made 


of continued membranes, for then had a rupture by 


any accident been made in them, it could not have 


been conſolidated, but of two ſeries of numerous pla 
mulae, or contiguous filaments, furniſhed all along 
with hooks on each fide, whereby catching hold on 
one another, they ſtick faſt together; ſo that when 
they are ruffled or diſcompoſed, the bird with her bilf 
can eaſily preen them, and reduce them to their due 
poſition again. And for their firmer eoheſion, the 
wiſe and bountiful Author of Nature hatir provided 


and placed on the rump. two glandules, having their 


excretory veſſels, round which grow feathers in form 
of a pencil, io which the bird turning her head, catches 
hold upon them with ber bill, and a itte compreſſing 


the glandules, ſqueezes out and brings away'therewith 


an oily pap or liniment, moſt fit and proper for the 


ments more ſtrongly to cohere. And is not this ſtrange 
and admirable, and argumentative of Providence, that 
there ſhould be ſuch an unguent or pap prepared, 
ſuch an open veſſel to excern it into, to receive and 
retain it; that the bird ſhould know where it is ſituate, 
and how, and to what purpoſes to uſe it? And be- 
cauſe the bird is to live many years, and the ſe wers 
K 2 
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in time would, and muſt neceſſarily be worn and 


ſhattered, Nature hath'made proviſion for the caſting 
and renewing of them yearly. Moreover, thoſe large 


bladders or membranes, extending to the bottoms of 


the bellies of birds, into which the breath is received, 

eonduce much to the alleviating of the body, and fs 
cilitating the flight. For the air received into theſe 
bladders,” is by the heat of the body extended into 
twice or thrice the dimenſions of the external, and 


ſo muſt needs add a lightneſs. to the body. And 
the bird when ſhe would deſcend „may either compreſs | 


this air by the muſcles of the his, or expire as 
much of it as may enable her to deſcend ſwifter, or 
flower, as ſhe pleaſes. I might add the uſe of the fea- 
thers in cheriſhing and keeping of the body warm; 
which, the creature being of ſmall bulk, muſt needs 
ſtand in great ſtead againſt the rigour of the cold. And 
for this reaſon we ſee, that water-fowls, which were 
to ſwim, and fit long upon the cold water, have 
their feathers very thick ſet upon their breaſt and bel- 
lies; and beſides a plentiful down there growing, to 
fence againſt the cold of the _ and to Row pff its 
immediate contact, 


That the tails of all birds in 8 do not con- 


duce to their turning to the right and left, according 


to the common opinion, but rather for their aſcent 


and deſcent, ſome modern philoſophers have obſerved 
and proved by experiment; for that if you pluck off, 
for inſtance, a pigeon's tail, ſhe will nevertheleſs with 
equal facility turn to and fro 1 wbiah upon ſecond 
thoughts, and further conſideration, 1 grant to be true, 
in birds whoſe tails are pointed, and end in a right 
line: but in thoſe that have forked tails, autopſy 


convinceth us, that it hath tis uſe; and therefore 
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they pronounce too boldly of all in general, For it 
is manifeſt to ſight, that the fork'd-tail'd kite, by turn · 
ing her train fide-ways, elevating one horn, and de- 
preſſing the other, turns her whole body. Anddoubt- 
leſs the tail hath the ſame uſe in Swallows, who make 
the moſt ſudden turns in the air of any birds, and Oy 
all of them forked tails. 
III. As for Fiſhes, their bodies are long and 5 
der, or elſe thin for the moſt part, for their more eaſy 
ſwimming and dividing the water. The wind-bladder, 
where with moſt of them are furniſhed, ſerves to poiſe 
their bodies, and keep them equiponderant to the 
water, which elſe would fink to the bottom, and lie 
groveling there, as hath by breaking the bladder, been 
experimentally found. By the contraction and dila- 
tation of this bladder, they are able to raiſe or ſink 
themſelves at pleaſure, and continue in what depth of 
water they liſt, The fins, made of griſtly ſpokes or 
rays connected by membranes, ſo that they may be 
contracted or extended like womens fans, and furniſh- 
ed with muſcles for motion, ſerve partly for progreſ- 
fion, but chiefly to hold the body upright ; which ap- 
pears in that when they are cut off, it wavers to and 
fro, and ſo ſoon as the fiſh dies, the belly turns up- 
wards. The great ſtrength by which fiſhes dart them- 
ſelves forward with incredible celerity, like an arrow 
out of a bow, lies in their tails, their fins mean time, 
leſt they ſhould retard their motion, being held cloſe 
to their bodies. And therefore almoſt the whole muſ- 
culous fleſh-of the body is beſtow'd upon the tai: and 
back, and ſerves for the vibration of the tail; the he- 
vineſs and” corpulency of the water ene a e 
| force to divide it. 
In Cetaceous fiſhes ; or as che Latins eall us, 
* 


8 
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» gelluae 


marinae. 
TT. . whereas in theſe it is erected perpendicular 


to the horizon, in them it lies parallel thereto, partly 
to ſupply the uſe of the hinder pair of fins which thefe 
creatures lack, and partly to raiſe and depreſs the body 
at pleaſure. For it being neceſſary that theſe fiſhes 
mould frequently aſcend to the top of the water to 
breath, or take in and let out the air, it was fitting 
and convenient, that they ſhould be provided with an 
organ to facilitate their aſcent and deſcent as they 
had occaſion. And as for their turning of their bo- 
dies in the water, they muſt perform that as birds do, 
by the motion of one of their fins, while the other is 
quieſcent. It is no leſs remarkable in them, that their 
whole body is incompaſſed round with a copious fat, 


Which our fiſhermen call the Blubber, of a great thick- 


neſs; which ſerves partly to poize their bodies, and 
render them, equiponderant to the water; partly to 
keep off the water at ſome diſtance from the blood, 
2 immediate contact whereof would be apt to chill 


t; and partly alſo for the ſame uſe that cloaths ſerve 


= to keep the fiſh warm, by reflecting the hot ſteams 
of the body, and ſo redoubling the heat, as we have 
before noted. For we ſee, by experience, that fat bo- 
dies are nothing near ſo ſenſible of the impreſſions of 
cold as lean. And J have obſerved fat hogs to have 
lain abroad in the open air, upon the cold ground in 
winter : nights, whereas che lean ones have been glad 
to creep into their cotes, n lie upon heaps to keep 
.themſelves warm. 
I might here take notice of thoſe d g erea - 
tures, which we may call Aquatic Quad rupeds (though 
one of them there is that hath but two feet, viz. the 


* ſea-beaſts, the tail hath a different poſition 
from what it hath in all other fiſhes; for 
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manati, or ſea- cow) the beaver, the otter, the phocaz 
or ſea · calf, the water-rat, and the frog, the toes of 


whoſe: "AK are joined by membranes, as in water- 


fowls, for ſwimming; and who have very ſmall ears, 
and ear- holes, as neee have for hiring 
in the water. 

Tos this head belongs the MG: of the parts that 
miniſter to generation in the ſexes one to another; 
and in creatures that nouriſh their young with milk, 
the nipples of the breaſt to the mouth and organs of 
ſuction; which he muſt needs be wilfully blind and 
void of ſenſe, that either diſcerns not, or denies tobe 
intended and made one for the other. That the nipples 
ſhould be made ſpungy, and with ſuch perforations, as 


to admit paſſage to-the milk, when drawn, otherwiſe 


to retain. it; and the teeth of the young either not 
ſprung, or ſo ſoft and tender, as not to hurt the 
nipples: of the dam, are effects and e of pro- 
vidence and.deſign. | 

A more full deſcription. of the. breaſts and nipples 
I meet with, in a book of that ingenious anatomiſt and 
phyſician, Antonius Nuck, intitled, Adenographia Cu- 
rioſa, cap. 2. He makes the breaſts to be nothing but 
glandules of that ſort they call conglomeratae, made up 
of an inſinite number of little knots or kernels, each 
whereof hath its excretory veſſel, or lactiferous duct; 
three or four, or ſive of theſe preſently meet, and join 
into one ſmall trunk; in like manner do the adjacent 
glandules meet and unite; ſeveral of theſe leſſer trunks 
or branches concurring, make up an excretory veſſel 
of a notable bigneſs, like to that of the pancreas, bun 
not ſo long, yet (uſficiently large, to receive and re- 


tain a good quantity of milk; which before it enters 


the nipple is again contracted, and ſtraiten'd to that. 
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degree, that it will ſcarce admit a ſmall briſtle. Who 
no can be ſo impudent as to deny, that all this was 


contrived and deſigned purpoſely to retain the milk, 


that it ſhould not flow out of itſelf, but eaſily be 
drawn out by: preſſure and ſuction; or to affirm that 


this fell out accidentally, than which there could not 
have been a more ingenious contrivance for the uſe to 
which it is employ'd, invented by the wit of man? 

To chis head of the fitneſs of the parts of the body 


| to thecreatures nature and manner of living, belongs 


that obſervation. of Ariſtotle, roy doi dos jev rape. 
v owpxopaye vdr. Such birds as have crooked beaks 
and talons, are all carnivorous; and ſo of quadrupeds, 
Kapyapitivec, carnivora omnia. All that have ſerrate 
teeth, are carnivorous. This obſervation holds true 


concerning all European birds, but I know: not but 


that parrots may be an exception to it. Yet it is re- 
markable, that ſuch birds as are carnivorous have no 
gizzard, or muſculous, but a membranous ſtomach, 
that kind of food needing no ſuch grinding or commi- 
nation as ſeeds do, but being torn into ſtrings or ſmall 
flakes by the beak, may OY cuncoded by: a mem- 
brandus ſtomach. 220 24k 45 
To the fitneſs of all the parts and . of ani- 


reads to their reſpective uſes, may alſo be referred a- 


nother obſervation of the ſame Ariſtotle, naa 74 db 
dprivg Tye Hag. All animals have even feet, not more 
on one ſide than another; which if they had, would 
either hinder their walking, or hang by, not only uſe- 
leſs, but alſo burthenſome. For though a creature 
might make a limping ſhift to hop, ſuppoſe with three 
feet, yet nothing ſo conveniently or ſteddily to walk, 
or run, or indeed to ſtand. So that we (ee, nature 


| hath made choice of what is moſt fit, proper, and 
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uſeful. They have alſo not only an even number of 
feet, anſwering by pairs one to another, which is as 
well decent as convenient, but thoſe too. of an equal 
length, I mean the ſeveral pairs; whereas were thoſe 
on one ſide longer that they on the other, it would 


have cauſed an inconvenient halting or nt in 


their going. 

- I ſhall mention but one more obſervation af & 
riſtotle, that is, Hr A 83%, there is no creature on- 
ly volatile, or no flying animal, but hath feet as well 
as wings, a power of walking or creeping upon the 
earth; becauſe there is no food, or at leaſt not ſuffi- 


cient food for them to be had always in the air; or if in 


hot countries we may ſuppoſe there is, the air being 
never without ſtore of inſects flying about in it, yet 
could ſuch birds take no reſt, for having no feet, abey 
could not perch upon trees; and if they ſhould alight 
upon the ground, they could by no means raiſe them- 
ſelves any more, as we ſee thoſe birds which have but 
ſhort feet, as the ſwiſt and martinet with difficulty do. 


Beſides, they would want means of breeding, having 


no where to lay their eggs, to fit, hatch, or brood their 


young. As for the Kory of the manucodiata, or'bird 


of Paradiſe, which in the former ages was generally 
received and accepted. for true, even by the learned, 


it is now diſcover'd to be a fable, and rejected and ex- 
ploded by all men: thoſe birds being well known to 
have legs and feet as well as others, and thoſe not 


ſhort, ſmall, nor feeble ones, but ſufficiently great and 
ſtrong, and arm'd with crooked n, as dein the 
members of birds of prey. 


It is alfo very remarkable, that. all fide inſets FE 


ſhould be covered with ſhelly ſcales, like armour, part- 
ly to ſecure them from external violence, from inju- 
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ries by blows and preſſures: partly to defend their 


bulk; partly alſo to reſtrain the ſpirits, and to pre- 


as en are endued with legs, upon which they 


tender muſcles from the heat of the ſun- beams, which 
would be apt to parch and dry them up, being of ſmall 


vent their evaporation. 
I ſhall now add another inſtance of the wiſdom of 
nature, or rather the God of nature, in adapting the 
parts of the ſame animal one to another, and that is 
the 3 the length of the neck to that of the 
For, ſeeing terreſtrial animals, as well birds 


5 Bo „ene to = wo wh tha 


ſtand, and wherewith they transfer themſelves from 


place to- place, to gather their food, and for other bi 

— conveniences of life, and fo the trunk of their body af 
- mult needs be elevated above the ſuperficies of the a 
earth, fo that they could not conveniently either ga- n 
ther their food or drink, if they wanted a neck, there- al 
fore Nature hath not only furniſhed them therewith, W 
but with ſuch an one as is commenſurable to their . lo 
legs, except here the elephant, which hath indeed a | in 
ſhort neck; for the exceſſive weight of his head and a 
teeth, which to a long neck would have been unſup- _ | ar 
pobeidle;! but is provided with atrunk, wherewith, as In 
with a hand, he takes up his food and. drink, and pr 
brings it to his mouth. I ſay, the necks of birds and an 
quadrupeds are commenſurate to their legs, fo that be 
they which have long legs have long necks, and they fo 
that have ſhort legs, ſhort ones, as is ſeen in the cro- | Nh 
codile, and all lizards; and thoſe that have no legs, nc 
as they do not want necks, ſo neither have they any, ne 
as fiſhes. This equality between the length of the legs Ta 
and neck, is eſpecially ſeen in beaſts that feed conſtant- ab 
ty upon orafs, whoſe necks and legs are always very thi 


near equal; very near, I fay, becauſe the neck muſt FF Git 
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neceſſarily have ſome advantage, in that it cannot 
hang perpendicularly down, but mult incline a little: 
moreover, becauſe this ſort of creatures muſt needs 
hold their heads down in an inclining poſture, for a 
conſiderable time together, which would be very labo- 
rious and painful for the muſcles; therefore on each 
fide the ridge of the vertebres of the neck, Nature hath 
placed an &rouyporrs, Or nervous ligament of a great 
thickneſs and ſtrength, apt to ſtretch and fhrink 
again as need requires, and void of ſenſe, extending 
from the head (to which, and the next vertebres of the 
neck, it is faſten'd at that end) to the middle verte- 
bres of the back (to which it is knit at the other) to 
aſſiſt them to ſupport the head in that poſture, Which 
aponeurofis is taken notice of by the vulgar by the 
name of Fixfax, or Pack-wax, or Whit-leather. It is 


alſo very obſervable in fowls that wade in the water, -;,* ” 
which having long legs, have alſo necks anſwerablx I 55 


long: only in theſe too there is an exception, exceed 


ing worthy to be noted; for ſome water-fowl, which 1 . _ | 
are palmipeds,or whole-footed, have very long-necks, "+ > 


and yet but ſhort legs, as ſwans and geeſe, and ſome 
Indian birds; wherein we may obſerve the admirable 
providence of Nature, For ſuch birds as were to ſearen 
and gather their food, whether herbs or inſects, in the 
bottom of pools and deep waters, have long necks 
for that purpoſe, though their legs, as is moſt conve- 
nient for ſwimming, be but ſhort. Whereas there are 
no land- fowl to be ſeen with ſhort legs, and long 
necks, but all have their necks in length commenſu» 
rate to their legs. This inſtance is the-more:conſfider- 
able, becauſe the atheiſts uſual lam will not here help 
them out. For (ſay they) there were many animals of 

diſproportionate parts, and of abſurd and uncouth 
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ſhapes produced at firſt in the infancy of the world; 


but becauſe they could not gather their food, or per- 


form other functions neceſſary to maintain life, they 
ſoon periſhed, and were loſt again. For theſe birds, 
ue ſee, can gather their food upon land conveniently 
enough, notwithſtanding the length of their necks, 
For example, geeſe graze upon commons, and can 
feed themſelves fat upon land: yet is there not one 
land-bird, which hath its neck thus diſproportionate 
to its live; nor one water one neither, but ſuch as 
are deſtined by Nature in ſuch manner as we have 
mentioned to ſearch and gather their food. For Na- 
ture makes not a long neck to no purpoſe. == 
Laſtly, Another argument of providence and coun- 
ſel relating to animals, is the various kinds of voices 
the ſame animal uſes on divers occaſions, and to dif- 
ferent purpoſes. Hen - birds, for example, have a pe- 
culiar ſort of voice when they would call the male; 
Which is ſo eminent in quails, that it is taken notice 
of by men, who by counterfeiting this voice with a 
uail- pipe, eaſily drew the cocks into their ſnares, 
The common hen; all the while ſhe is broody, fits, 
and leads her chickens, uſes a“ voſce which we call 
clocking. Another ſhe employs when ſhe calls her 
chickens to partake of any food ſhe hath found for 
them; upon hearing whereof they ſpeedily run to her. 
Another when upon fight of a bird of prey, or appre- 
henfion of any danger, ſhe would ſcare them, bidding 
them, as it were, to ſhift for themſelves, whereupon 
they. ſpeedily run away, and ſeek ſhelter among buſhes, 
or in the thick graſs, or elſewhere diſperſing themſelves 
far and wide. Theſe actions do indeed neceſſarily in- 
fer knowledge and intention of, and direction to the 
ends and uſes to which they ſerve, not in the birds 
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chen Ares, but in a ſuperior agent, who hath put an' 
inſtin& in them of uſing ſuch a voice upon ſuch an 
occaſion; and in the young of doing that upon hear-' 
ing of it, which by Providence was intended. Other 
voices ſhe hath when angry, when ſhe hath laid an egg, 
when in pain, or great fear, all fignificant, which max 
more eaſily be accounted for, as being effects of the 
ſeveral paſſions of anger, grief, fear, joy: which yet 
are all argumentative of Providence, meg their? 
ſeveral ſignifications and uſes. 

I might alſo inſtance in quadrupeds; ſome of which 
have as great a diverſity of voices as hens themſelyes: 
and all of them ſignificant, for example, that common 
domeſtic animal che catz as ĩs obvious to every one to 
obſerve, and therefore I ſhall not ſpend time to men- 
tion particulars. 

Object. But againſt the uſes of ſeveral bodies I have 
inſlanced in, that _ to man, it may be objected, 
that theſe uſes were not deſigned by Nature in the for- 
mation of the things; but that the things were by 


the wit of man accommodated to thoſe uſes. 


To which I anſwer, with Dr. More, in the Appen- | 
a to his Antidote againſt Atheiſm, that the ſeveral 
uſeful dependencies of this kind, (viz. of Stones, 
Timber, and Metals, fer building! of houſes or ſhips, 
the Magnet for navigation, &c. fire for melting of me-- 
tals, and forging of inſtruments for the purpoſes men- 
tioned) we only find, not make them. For whether we 
think of it or no, it is, for example, manifeſt, that fuel - 
is good to continue fire, and fire to melt metals, and 
metals to make inſtruments to build ſhips and houſes, 
and ſo on. Wherefore it being true, that there is ſuch 
a ſubordinate uſefulneſs in the things themſelves that 
are made to our hand, it is but reaſon in us to impute 
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it to ſuch a cauſe, as was aware of the uſefulneſs and 
ſerviceableneſs of its own works. To which I ſhall add, 
that ſince we find materials ſo fit to ſerve all the neceſ- 
ſities and conveniencies, and to exerciſe and employ 


the wit and induſtry of an intelligent and active Being, 


and ſince there is ſuch an one created that is endued 
with skill and ability to uſe them, and which by their 
help is enabled to rule over and ſubdue all inferior 
creatures, but without them had been left neceſſitous, 
helpleſs, and obnoxious to injuries above any other ; 
and ſince the omniſcient Creator could not but know 
all the uſes, to which they might and would be em- 
ployed by man, to them that acknowledge the being 
of a Deity, it is little leſs than a demonſtration, that 


they were created intentionally, I do not ſay only, for 


thoſe uſes. 

- Methinks, by all this proviſion for the uſe and for- 
vice of man, the Almighty interpretatively ſpeaks to 
him in this manner: I have now placed thee in a ſpa- 
cious and well-furniſhed world, I have endued thee 
with an ability of underſtanding what is beautiful and 
proportionable, and have made that which is ſo, agree- 


able and delightful to thee; I have provided thee 


with materials whereon to exerciſe and employ thy 
art and ſtrength : I have given thee an excellent inſtru- 
ment, the hand, accommodated to make uſe of them all; 
I have diſtinguiſhed the earth into hills and vallies, 
and plains, and meadows, and woods; all theſe parts 
capable of culture and improvement by thy induſtry; 


. T have committed to thee for thy aſſiſtance in thy la- 


bours of plowing, and carrying, and drawing, and 
travel, the laborious ox, the patient aſs, and the ſtrong 
and ſerviceable horſe: I have created a multitude of 


feeds for thee to make choice out of them, of what is 


n 
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moſt pleaſant to thy taſte, and of moſt wholeſome and 
plentiful nouriſhment; I have alſo made great variety 
of trees, bearing fruit both for food and phylic, thoſe 
too capable of being meliorated and improved by tranſ- 


plantation, ſtercoration, inciſion, pruning, watering, 


and other arts and devices. Till and manure thy fields, 
ſow them with thy ſeeds, extirpate noxious and unprofi- 
table herbs, guard them from the invaſions and ſpoil of 
beaſts, clear and fence in thy meadows and paſtures ; 
dreſs and prune thy vines, and ſo rank and diſpoſe 
them as is moſt ſuitable to the climate; plant thee 
orchards, with all ſorts of fruit-trees, in ſuch order 
as may be moſt beautiful to the eye, and moſt com- 
prehenſive of plants; gardens for culinary herbs, and 
all kinds of ſalletting; for delectable flowers, to gra- 
tify the eye with their agreeable colours and figures, 
and thy ſcent with their fragrant odors ; for odorife- 
rous and ever-green ſhrubs and /uffrutices for exo» 
tic and medicinal plants of all ſorts, and diſpoſe them 
in that comely order, as may be both pleaſant to be- 
hold, and commodious for acceſs. I have furniſhed . 
thee with all materials for building, as ſtone, and tim- 
ber, and ſlate, and lime, and clay, and earth, whereof 


to make bricks and tiles, deck and beſpangle the coun · 
try with houſes and villages convenient for thy habi- 


tation, provided with-out-houſes and ſtables for the 
harbouring and ſhelter of thy cattle, with barns and 


granaries for the reception, and cuſtody, and ſtoring 


up thy corn and fruits. I have made thee a ſociable 
creature, Zo» rohe, for the improvement of thy un- 
derſtanding by conference, and communication of ob- 
ſervations and experiments; for mutual help, and af- 
fiſtance, and defence ; build thee large towns and ci« 
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ties with ſtreight and well-paved ſtreets, and elegant 


rows of houſes, adorned with magnificent temples for 
my honour and worſhip, with beautiful palaces for 
thy princes and grandees „with ſtately halls for public 
meetings of the citizens and their ſeveral companies, 
and the ſeſſions of the cou ts of judicature, beſides pu- 
blic porticos and aquaeducts. I have implanted in thy 


nature a deſire of ſeeing ſtrange and foreign, and find- 


ing out unknown countries, for the improvement and 


advance of thy knowledge in geography, by obſerving 


the bays, and creeks, and havens, and promontories, 


the out- lets of rivers, the ſituation of the maritime 
towns and cities, the longitude and latitude, &c. of 


thoſe places: in politics, by noting their government, 
their manners, laws, and cuſtoms, their diet and me- 
dicine, their trades and manufaRures, their houſes and 
buildings, their exerciſes and ſports, &c. in phyſiolo- 
gy, or natural hiſtory, by ſearching out their natural 


. rarities, the productions both of land and water, what 


ſpecies of animals, plants, and minerals, of fruits and 


drugs are to be found there, what commodities for 


bartering and permutation, whereby thou may'ſt be e- 
nabled to make large additions to natural hiſtory, to 


advance thoſe other ſcjences, and to benefit and en- 


rich thy country by increaſe of its trade and merchan- 
dize: I have given thee timber and iron to build the 
hulls of ſhips, tall trees for maſts, flax and hemp for 
ſails, cables and cordage for riggi ng. Ihave armed thee 


„with courage and hardineſs to attempt the ſeas, and 
traverſe the ſpacious plains of that liquid element; I 


have aſſiſted thee with a compaſs, to direct thy courſe 


when thou ſhalt be out of all ken of land, and have 
nothing in view but sky and water, G0 thither for 
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the purpoſes before mentioned, and bring home what, 
may be uſeful and beneſicial to thy country in gene- 
ral, or thyſelf in particular. 

1 perſuade my ſelf, that the bountiful and gracious 
Author of man's being and faculties, and all things 
elſe, delights in the beauty of his creation, and is well 
pleaſed with the induſtry of man, in adorning the 
earth with beautiful cities and caſtles, with pleaſant 
villages, and country-houſes, with regular gardens 


N and orchards, and plantations of all ſorts of ſhrubs, 


and herbs, and fruits, for meat, medicine, or mode- 
rate delight, with ſhady woods and groves, and walks 
ſet with rows of elegant trees; with paſtures cloath- 

© ed with flocks, and valleys covered over with corn, 
and meadows burthened with graſs, and whatever 
elſe differenceth a civil and well cultivated region, 
from a barren and deſolate wilderneſs. 

Ifacountry thus planted and adorn'd, thus poliſhed 
and civilized, thus improved to the eight by all man- 
ner of culture for the ſupport and ſuſtenance, and 
convenient entertainment of innumerable multitudes 
of people, be not to be preferred before a barbarous 


and inhoſpitable Scythia, without houſes, without 


plantations, without corn-fields or vineyards, where 
the roving hords of the ſavage and truculent inhabi- 
tants, transfer themſelves from place to place in wag- 


gons, as they can find paſture and forrage for their 


cattle, and live upon milk, and fleſh roaſted in the 
ſun, at the pommels of their ſaddles ; or a rude and un- 
poliſhed America, peopled with flothful and naked In- 
dians, inſtead of well-built houſes, living in pitiful 
huts and cabbins, made of poles ſet end-ways; then 


ſurely the brute beaſts condition, and manner of liv- 
ing, to which, what we have mention d doth nearly 
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approach, is to be eſteem'd better than man's, 2 
wit and reaſon was in vain beſtowed on him. | 
. Laſtly, I might draw an argument of the rat 
art and skill of the Greator and Compoſer of them, 
from the incredible ſmallneſs of ſome of thoſe natural 
and enlivened machines, the bodies of animals. 
Any work of art of extraordinary fineneſs and 
ſubtlety, be it but a ſmall engine or movement, or a 
curious carved or turned work of ivory or metals, 
ſuch as thoſe cups turned of ivory by Oſwaldus Ner- 
Jinger of Suevia, mention'd by Joan. Faber in his: 
expoſitions of Recchus his Mexican animals, which 
all had the perfect form of cups, and were gilt with a 
golden border about the brim, of that wonderful ſmal- 
neſs, that Faher himſelſ put a thouſand of them into 
an excavated pepper-corn; and when he was weary 
of the work, and pet had not filled the veſſel, his friend, 
John Carlus Schad, that ſhewed them him, put in four 
hundred more. Any ſuch. work, I ſay, is beheld with 
admiration. and purchaſed at a great rate, and trea- 
ſured up as a ſingular rarity in the Mufaeums and ca- 
binets of the curious, and as ſuch is one of: the firſt 


chings ſhew'dto travellers and ſtrangers. But what 


are theſe for their fineneſs and parvity (for which a- 
lone, and their figure, they are conſiderable) to thoſe 
minute machines endued with life and motion, I mean, 
the bodies of thoſe animalcula, not long ſince diſcover- 
ed in pepper - water, by Mr. Lewenhoek, of Delft in 
_ Holland, (whoſe obſervations were a and 

| Jmptoved by. our learned and worthy: country-man 
Dr. Robert Hook) who tells us, that ſome of his 
friends (whoſe teſtimonials he deſired) did affirm, 
that they had ſeen 10000, others 30900, others 
2 little 1 * in a N of waten 
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no bigger than a grain of millet; and yet he made it 
his requeſt to them, that they would only juſtify (that 
they might be within compaſs) half the number 
that they believed each of them ſaw in the water. 
From the greateſt of theſe numbers he infers, that 
there will be 8 280000 of theſe living creatures ſeen in 
one drop of water; which number (faith he) I can 
with truth affirm, I have diſcerned. This (proceeds 
he) doth exceed belief: but 1 do affirm, if a larger 
grain of ſand were broken into Boooooo, of equal 
parts, one of theſe would not exceed the bigneſs of 
one of thoſe creatures. Dr. Hook tells us, that after 


he had diſcovered: vaſt multitudes of thoſe exceeding 


ſmall creatures: which Mr. Lewenhoek had deſcribed, 
upon making uſe of other lights and glaſſes, he not 
only magnified thoſe he had diſcovered to a very great 
bigneſs, but diſcovered many other ſorts very much 
ſmaller than them he firſt ſaw, and ſome of them ſo 
exceeding ſmall, that millions of millions might be 

contain'd in one drop of water. If Pliny, conſidering 
ſuch inſects as were known to him, and thoſe were 


none but what were viſible to the naked eye, was 


moved to cry out, that the artifice of nature was no 
where more conſpicuous. than in theſe. And again, 
In his tam parvis atque tam nullis quae ratio, quan- 
8 2 vis, quam inextricabilis perfeRio?' And again, * Re- 
* rum natura nuſquam magis quam in minimis tota 
g eſt, Hiſt. Nat. I. 11. c. 1. What would he have ſaid, 
if. he had ſeen animals of ſo ſtupendous ſmallneſs, as 
| Thave mention'd ? How would he have been rapt in- 
to an extaſie of aſtoniſhmentand admiration ? _ 
Again: If conſidering the body of a gnat, (which 
by his own. confeſſion is none of the leaſt of inſets) 
he could make ſo many admiring queries, Where 
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© hath nature diſpoſed ſo many ſenſes in a gnat ? 
© Ubi viſum practendit ? Ubi guſtatum applicavit ? 
© Ubi odoratum inſeruit ? Ubi vero truculentam illam 
© et portione maximam vocem ingeneravit? Qua 
© ſubtilitate pennas adnexuit? Praelongavit pedum 
* crura ? Diſpoſuit jejunam caveam uti alvum? A- 

© vidam ſanguinis et potiſſimum humani ſitim accen- 
„dit? Telum vero perfodiendo tergori quo ſpicula- 

vit ingenio? Atque ut in capaci, cum cerni non 

© poſlit exilitas, ita reciproca geminavit arte, ut fodi- 
© endo acuminatum pariter ſorbendoque filtuloſum 

© efſet.*” Which words ſhould I tranſlate, would loſe 
of their emphaſis and elegancy; if, I ſay, he could 
make ſuch queries about the members of a gnat, what 
may we make? And what would he in all likelihood 
have made, had he ſeen theſe incredibly mall living 
creatures? How would be have admired the immenſe 
ſubtilty (as he phraſes it) of their parts? for to uſe 
Dr. Hook's words in his Micreſcopium, p. 103. If 
theſe creatures be ſo exceeding fmall, what muſt we 
think of their muſcles and other parts? Certain it is, 
that the mechaniſm by which nature performs the 
muſcular motion, is exceeding ſmall and curious, and 
to the performance of every muſcular motion, in great- 


er animals at leaſt, there are not fewer diſtinct parts 


concerned than many millions of millions, and theſe 
viſible through a microſcope. 

Uſe. Let us then conſider the works of God, and 
obſerve the operations of his hands: let us take no- 
tice of, and admire his infinite wiſdom and goodneſs 
in the formation of them: no creature in this ſublu- 


_ nary world, is capable of ſo doing, beſide man, and 


yet we are deficient herein: we content ourſelves with 


the knowledge of the tongues, on a little skill in phi» 
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lology, or hiſtory. perhaps, and antiquity, and negle& 
that which to me ſeems more material, I mean, natu- 
ral hiſtory, and the works of the creation : I do not 
diſcommend, or derogate from thoſe other ſtudies: I 
ſhould betray mine own ignorance and weakneſs ſhould 
Ido ſo; I only wiſh they might not altogether juſtle 
out, and exclude this. I wiſh that this mightbe brought 
in faſhion among us; I wiſh men would be fo equal 
and civil, as not to difparage, deride, and vilifie thoſe 
ſtudies which themſelves skill not of, or are not conver- 
fant in; no knowledge can be more pleaſant than this, 
none that doth ſo ſatisfy and feed the ſoul; in com- 
pariſon whereto that of words and phraſes ſeems to 
me inſipid and jejune. That learning (faith a wiſe and 
obſervant prelate) which conſiſts only in the form and 
pedagogy of arts, or the critical notions upon words 
and phraſes, bath in it this intrinſical imperfection, 
that it is only ſo far to be eſteemed, as it conduceth to 
the knowledge of things, being in itſelf but a kind of 
pedantry, apt to infect a man with ſuch odd humours 
of pride, and affectation, and curioſity, as will render 
him unfit for any great employment. Words being 
but the images of matter, to be wholly given up to 
the ſtudy of theſe, what is it but Pygmalion s fren- 
2, to fall in love with a picture or image? as for Ora- 
tory, which is the beſt skill about words, that hath by 
ſome wiſe men been eſteem'd, but a voluntary art, 
like to cookery, which ſpoils wholeſome meats, and helps 
unwholeſome, by the variety of ſauces, ſerving more 
to the pleaſure of taſte, than the health of the body. 
. It may be (for ought I know, and as ſome divines: 
have thought) part of our buſineſs and employment in 
eternity, to contemplate the works of God, and give 
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him the glory of his wiſdom, power, and goodneſs, 
manifeſted in the creation of them. I am ſure it is 
part of the buſineſs of a Sabbath-day, and the Sabbath 
is a type of that eternal reſt; for the Sabbath ſeems to 
have been firſt inſtituted bor a commemoration of the 
works of the creation, from which God is ſaid to have 
reſted upon the ſeventh day. 

It is not likely that eternal life ſhall ben torpid and 
unactive ſtate, or that it ſhall conſiſt only in an unin- 
terrupted and endleſs act of love; the other faculties 
ſnall be employed as well as the will, in actions fuitable 
to, and perfective of their natures ; eſpecially the un- 


derſtanding, the ſupreme faculty of the ſoul, which 
chiefly differenceth us from brute beaſts, abi makes 


us capable of virtue and vice, of rewards and puniſh- 
ments, ſhall be buſied and employed in contemplating 
the works of God, and obſerving the divine art and 


wiſdom, manifeſted in the ſtructure and compoſition 


of them; and reflecting upon their great Architect the 
praiſe and glory due to him. Then ſhall we clearly 
ſee to our great ſatisfaction and admiration, the ends 
and uſes of theſe things, which here were either too 
ſubtle for us to penetrate and diſcover, or too remote 
and unacceſlible for us to come to any diſtin& view 
of, viz. the planets, and fix'd ſtars; thoſe illuſtrious 
bodies, whoſe contents and inhabitants, whoſe ſtores 
and furniture we have here ſo longing a deſire to know, 
as alſo their mutual ſubſerviency to each other. Now 


the mind of man being not capable at once to advert 


to more than one thing, a particular view and exami- 


nation of ſuch an innumerable number of vaſt bodies, 


and the great multitude of ſpecies, both of animate 
and inanimate beings, which each of them contains, 
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will afford matter enough to exerciſe and emplay our 
minds, I do not ſay, to all eternity, but to many a- 
ges, ſhould we do nothing elſe. 

Let it not ſuffice us to be bock - learned, to read 
what others have written, and to take upon ruſt more 
falſhood than truth: but let us ourſelves examine 
things as we have opportunity, and converſe with na- 


ture as well as books. Let us endeavour to promote 


and encreaſe this knowledge, and make new diſcove- 
ries, not ſo much diſtruſting our own parts, or deſ- 
pairing of our own abilities, as to think that our in- 
duſtry can add nothing to the invention of our anceſ- 
tors, or correct any of their miſtakes. Let us not think 
that the bounds of ſcience are fixed like Hercules's pil- 


lars, and inſcribed with a uc plus ultra. Let us not 


think we have done, when we have learnt what they 
have delivered to us. The'treaſures of nature are in- 
exhauſtible. Here is employment enough for the vaſ- 
teſt parts, the moſt indefatigable induſtries, the hap- 
pieſt opportunities, the molt prolix and undiſturb'd 


vacancies, * Multa venientis aevi populus ignota no- 
bis ſciet: multa ſeculis tunc futuris, cum memoria + 


© noltri exoleverit, reſervantur. Puſilla res mundus eff, 


*nifi in eo quod quaerat omnis mundus habeat, 
eneca Nat. Quaeſt. lib. 7. cap. 31. The people of the 


next age ſhall know many things unknown to us: ma- 
ny are reſerved for ages then to come, when we ſhall 
be quite forgotten, no memory of us remaining. The 


world would be a pitiful ſmall thing indeed, if it did 


not contain enough for the enquiries of the whole 


word- Yet, and again, Epiſt. 64. Multum adbue + 


* reſtat operis, multumque reſtabit, nec ulli nato polt 
© mille ſecula praecludetur occaſio aliquid adhuc adji- 
* ciendi,” Much work ſtill remains, and much will re- 
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main, neither to him that ſhall be born after a thou- 
fand ages, will matter be wanting for new additions to 
Vhat hath already been invented. Much might be done, 
would we but endeavour, and nothing is inſuperable 


to pains and patience. I know that a new ſtudy at firſt, 


ſeems very vaſt, intricate, and difficult; but after a 


little reſolution and progreſs, after a man becomes a 


| little acquainted, as I may ſo ſay, with it, his under- 
ſtanding is wonderfully cleared up and enlarged, the 
difficulties vaniſh, and the thing grows eaſy and fami- 


liar, And for our encouragement in this ſtudy, obſerve 


what the Pſalmiſt ſaith, Pſal. cxi. 2. The works of 


© the Lord are great, ſought out of all them that have 


© pleaſure therein. Which though it be principally 


fpoken of the works of providence, yet may as well 
be verified of the works of creation. I am ſorry to ſee 
ſo little account made of real experimental philoſophy 


* Cambridge, in this & univerſity; and that thoſe in- 
where the au- genious ſciences of the mathematics are 


thor lived, at ſo much neglected by us: and therefore 


the firſt writ · do earneſtly exhort thoſe that are young, 


ing of this. eſpecially gentlemen, to ſet upon theſe 
ſtudies, and take ſome pains in them. They may poſ- 
ſibly invent ſomething of eminent uſe and advantage 
to the world; and one ſuch diſcovery would abun- 
dantly compenſate the expence and travel of one man's 
whole life. However, it is enough to maintain and con- 


tinue what is already invented: neither do I ſee what 


more ingenious and manly employment they can pur- 
ſue, tending more to the ſatisfaction of their own 


minds, and the illuſtration of the glory of God. For 


he is wonderful in all his works. ; 
But I would not have any man croſs his natural ge- 
Rius or inclinations, or undertake ſuch methods of 
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ſtudy, as bis parts are not ſitted to, or not ſerve thoſe 
ends to which his friends upon mature deliberation have 
deſigned him; but thoſe who do abound with leiſure, 

or who have a natural propenſion and genius inclining 
them thereto, or thoſe who by reaſon of the ſtrength 
and greatneſs of their parts, are able to compaſs and 
comprehend the whole latitude of learning. a 
Neither yet need thoſe who are deſigned to divinity 
itſelf, fear to look into theſe ſtudies, or think they will 
engroſs their whole time, and that no conſiderable pro- 
greſs can be made therein, unleſs men lay aſide and 
neglect their ordinary callings, and neceſſary employ- 
ments. No ſuch matter. Our life is long enough, and 
we might find time enough, did we husband it well: 
© Vitam non accepimus brevem ſed fecimus, nec ino- 

© pes ejus, ſed prodigi ſumus, as Seneca ſaith, We have 
not received a ſhort life, but have made it "Yr neither 
do we want time, but are prodigal of it. And did but 
young men fill up that time with theſe ſtudies, which lies 
upon their hands, which they are incumbered with, and 
troubled how to paſs away, much might be done even 
ſo. I do not ſee, but the ſtudy of true phyſiology may 
be juſtly accounted a proper or Ilporadciz preparative 
to divinity. But to leave that, it is a generally receis 
ved'opinion, that all this viſible world was created'for 
man; that man is the end of the creation, as if there 
were no other end of any creature, but ſome way or 
other to be ſerviceable to man. This opinion is as old 
as Tully; for, ſaith he, in his ſecond book, De Nat. 
Fee Principio ipfe mundus deorum Docnienn 

que causã factus eſt: quaeque in eo ſunt omnia ea 
©parata ad fructum hominum et inventa ſunt.“ But 
though this be vulgarly receiv'd, yet wiſe men now a· 
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fAntid. days thinks otherwiſe, Dr. * More affirms, 
Atheiſm, that creatures are made to enjoy themſelves, 
I. 2.C.I1- ag well as to ſerve us; and that 'tis a groſs 
piece of ignorance and ruſticity to think otherwiſe. 


And in another place: this comes only out of pride 


and ignorance, or a haughty preſumption, becauſe 
we are encouraged to believe, that, in ſome ſenſe, all 
things are made for man; therefore to think that they 
are not at all made for themſelves, But he that pro- 
nounceth this, is ignorant of the nature of man, and 
the knowledge of things: for if a good man be mer- 
ciful to his beaſt, then ſurely a good God is bountiful 
and benign, ns takes pleaſure that all bis creatures 
enjoy themſelves, that have life and ſenſe, and are 
capable of enjoyment. 
. Thoſe philoſophers indeed, who hold man to be the 
only creature in this ſublunary world, endued with 
ſenſe ant perception, and that all other animals are 


mere machines or puppets, have ſome reaſon to think, 
chat all things here below were made for man. But 


this opinion ſeems'to me too mean, and unworthy the 
majeſty, wiſdom, and power of God; nor can it well 
conſiſt with his veracity, inſtead of a multitude of 
noble creatures, endued with life and ſenſe, and ſpon- 
taneous motion, as all mankind till of late years be- 
lieved, and none ever doubted of (fo that it ſeems we 


are naturally made to think ſo) to have ſtocked the 


earth with divers ſets of automata, without all ſenſe 


and perception, being wholly acted from without, by 


the impulſe of external objects. 

But be this ſo, there are infinite other creatures 
without this earth, which no conſiderate man can think, 
were made only for man, and have no other uſe. For 
my part I cannot as that all the things in the 
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world were ſo made for man, that they have no other uſe. 


For it ſeems to me highly abſurd and unreaſonable, 


to think that bodies of ſuch vaſt magnitude as the fix d 
ſtars, were only made to twinkle to us; nay, a multi- 


tude of them there are, that do not ſo much as twinkle, 
being either by reaſon of their diſtance or of their ſmalf- 
neſs, altogether inviſible to the naked eye, and only 
diſcoverable by a teleſcope; and it is likely, perfecter 
teleſcopes than we yet have, may bring to light man 


more; and who knows, how many lie out of the ken 
of the beſt teleſcope that can poſſibly be made? And 


J believe there are many ſpecies in nature, even in this 
ſublunary world, which were never yet taken notice 


of by man, and conſequently of no uſe to him, which 


yet we are not to think were created in vain; but 


be found out by, and of uſe to thoſe who ſhall live af - 


ter us in future ages. But though in this ſenſe it be 
not true, that all things were made for man; yet thus 
far it is, that all the creatures in the world may be 
fome way or ether uſeful to us, at leaſt to exerciſe our 


wits and underſtandings, in conſidering and contem- 


plating of them, and ſo afford us ſubje& of admiring 
and glorifying their and our Maker. Seeing then, we 


do believe, and aſſert, that all things were in ſome * 


ſenſe made for us, we are thereby oblip'd to make uſe 
of them for thoſe purpoſes. for which they ſerve us, 
elſe we fruſtrate this end of their creation. Now ſome 
of them ſerve only to exerciſe our minds: many others 
there be, which might probably ſerve us to good pur- 


poſe, whoſe uſes are not diſcovered, nor are they ever 


like to be, without pains and induſtry. True it is, ma- 
ny of the greateſt inventions have been accidentally 
ſtumbled upon, but not by men, ſupine and careleſs, 
but buſy and inquiſitive. Some reproach methinks i 
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I is to Jearned men, that there ſhould be ſo. many ani- 
mals in the world, whoſe outward ſhape is not yet 
taken notice of, or deſcrib'd, much leſs their way of 
generation, fa manners, 3 Wan 
The ſcriptures Pſal. .cxlviii. calls upon the ſung 
moon, and ſtars; fire and hail, ſnow and vapour; 
£« ſtormy winds and tempeſts, mountains and all hills; 
£ fruitful trees, and all cedars; beaſts and all cattle, 
.creeping things, and flying fowl, &c. to praiſe the 
Lord.“ How can that be? Can ſenſeleſs and ina- 
nimate things praiſe God? Such as are the ſun, and 
moon, and ſtars. And although beaſts be advanced 
higher to ſome degree of ſenſe and perception; yet 
being void of reaſon and underſtanding, they know 
nothing of the cauſes of things, or of the Author and 
Maker of themſelves, and other creatures. All that 
they are capable of doing, in reference to the praiſing 
of God, is (as I ſaid before) by affording matter or 
ſubject of praiſing him, to rational and intelligent be- 
Ings. So the Pſalmiſt, Pſal. xix. 1. The heavens de- 
-< clare the glory of Cod, and the firmament ſnewetn 
© his handy- Work. Andaherefote the Pſalmiſt, when 
he calls upon ſun, and moon, and-ſtars, to praiſe God, 
doth in effect call upon men and angels, and other ra- 
tional beings, to conſider thoſe great effects of the di- 
vine Power and Wiſdom, their vaſt dimenſions, their 
regular motions and periods, their admirable diſpoſi- 
tion and order, their eminent ends and uſes in illumi- 
nating and enlivening the planets, and other bodies 
about them, and their inhabitants, by their comfort- 
able and cheriſhing light, heat, and influences, and to 
give God the glory of his Power, in making ſuch great 
and illuſtrious bodies, and of his Wiſdom and Good- 


deli in ſo Placing and diſpoſing of them,. ſo moving 
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them regularly and conſtantly, without claſhing or in- 
terfering one with another, and enduing them with ſuch 
excellent virtues and properties as to render them ſo 
ſerviceable and beneſicial to ma and all other crow. 
tures about them. 

The like may be ſaid of fire, hail, ſnow, and ads 
elements and meteors, of trees, and other vegetables, 
of beaſts, birds, inſects, and all animals, when they are 
commanded to praiſe God, which they cannot do'by 
themſelves ; man is don to conſider them par- 
ticularly, to obſerve and take notice of their curious 
ſtructure, ends, and uſes, and give God the praiſe of 
his Wiſdom, and other attributes therein manifeſted. 
And therefore thoſe who have leiſure, opportunity 
and abilities, to contemplate and conſider any of theſe 
creatures, if they do it not, do as it were rob God of 
ſome part of his glory, in neglecting or ſlighting ſo 
eminent a ſubject of it, and wherein they might have 
diſcovered ſo much art, wiſdom, and contrivance. 

And it is particularly remarkable, that the divine 
author of this Pſalm, amongſt other creatures, calls 
upon inſects alſo to praiſe God; which is as much as 
to ſay, ye ſons of men, neglect none of his works, 
thoſe which ſeem moſt vile and contemptible; there 
is praiſe belongs to him for them. Think not that any 
thing he hath vouchſafed to create, is unworthy thy 
cognizance, to be ſlighted by thee. It is pride and ar- 
rogance, or ignorance and folly in thee ſo to think. 
There is a greater depth of art and skill in the ſtruc- 
ture of the meaneſt inſect, than thou art able for to fas 
thom or comprehend. 

The wiſdom, art, and power Lind Almighity God, 
ſhines forth as viſibly in the ſtructure of the body of 
the minuteſt inſect, as in that of a horſe or elephant: 
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cherefore God is ſaid to be, maximus in minimis. We 
men, eſteem it a more difficult matter, and of greater 
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art and curioſity to frame a ſmall watch, than a large 


* 


clock : and no man blames him who ſpent his whole 
time in the conſideration of the nature and works of 


a bee, or thinks his ſubject was too narrow. Let us 


not then eſteem any thing contemptible or inconſide- 


- Table, or below our notice taking; for this is to dero- 


gate from the wiſdom and art of the Creator, and to 


_ confeſs. ourſelves unworthy of thoſe endowments of 


| knowledge and underſtanding.which he hath beſtowed 


on us. Do we praiſe Daedalus, and Archytas, and 


| Hero, and Callicrates, and Albertus Magnus, and 
many others which I might mention, for their cun- 
ning in inventing, and: dexterity in framing and com- 
. poſing a few dead engines or movements, and ſhall 


we not admire and magnify the great Anparopyd5 Ko. 


Former of the world, who hath made ſo many, yea, E 


may ſay, innumerable, rare pieces, and thoſe too not 
dead ones, ſuch as ceaſe preſently to move ſo ſoon as 


the ſpring is down, but all living, and themſelves per- 
forming their own motions, and thoſe ſo intricate and 


. various, and requiring ſuch a multitude of parts and 


* 


ſubordinate machines, that it is incomprehenſible, what 


art, and skill, and reg muſt eg e in the 


framing of one of them? 
T have already noted ont of Dr. Hook, that to the 
performance of every muſcular motion, at leaſt in 


greater animals, there are not fewer diſtin parts con- 


cerned, than many millions of millions. 

Further, from the conſideration of our own malle 
neſs and inconſiderableneſs, in reſpect of the preatneſs 
and ſplendor of thoſe glorious heavenly bodies, the 


fun, moon, and. ſtart, to which our bodies bear RO. 
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proportion at all, either in magnitude or luſtre; let us 
with the holy pſalmiſt raiſe up our hearts, to magnify 
the goodneſs of God towards us in taking ſuch notice 
oſ us, and making ſuch proviſion for us, and advanc- 
ing us ſo highly above all his works, Pſal. viii. 3. 
When I conſider the heavens, the work of thy fin- 
gers, the moon and the ſtars which thou haſt ordain- 
c ed. What is man that thou art mindful of him, and 
© the ſon of man that thou viſiteſt him? For thou haſt 
c. made him a little lower than the angels, and haſt 
© crowned him with glory and honour, &c.? a 
But it may be objected, that God Almighty was 
not ſo ſelſiſn and deſirous. of glory, as: to make tho 
world and all the creatures therein, only for his own 
honour, and to be praiſed by man. To aſſert this, 
were, in Des Cartes's opinion, an abſurd and childiſh 
thing, and a reſembling of God to a proud man. It is 


more worthy the Deity, to attribute the creation of the 


world, to the exundation and overflowing of his tran- 
ſcendent and infinite goodneſs, which is of its own 
nature, and in the very notion of it, moſt free, diffu- 
five, and communicative. 

To this I ſhall anſwer in two modes Firſt, The 
| teſtimony of ſcripture makes God in all his aftions' to 
intend and deſign his on glory mainly; Prov. xvi. 4. 


God made all things for himſelf,” How! for himſelf? 


He hath no need of them: Ie hath no uſe of them. 
No, he made them for the manifeſtation of his power, 
wiſdom, and goodneſs, and that he might receive from 
the creatures that were able to take notice thereof, his 
tribute of praiſe, Pſal. 1. 14. Offer unto God bank f 

„giving.“ And in the next verſe, © I will deliver thee, 
and thou ſhalt glorify me. And again in the laſt verſe, 
* Whoſo offereth. Oy glorifieth. me.” 80 praile is 
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called a facrifice, and the calves of the lips, Hoſea 
xiv. 2. Iſa. xlii. 8. I am the Lord, that is my name, 
6 and my glory will I not give to another. Iſa. xlviii. 
© 11. And I will not give my glory to another.“ The 
ſcripture calls upon the heavens and earth, and ſun 
and moon, and ſtars, and all other creatures, to praiſe 
the Lord; that is, by the mouth of man, (as I ſhewed 


before) who is hereby required to take notice of all 


theſe creatures, and to admire and praife the power, 
wiſdom, and goodneſs of God manifeſted in the creas- 
tion and deſignations of them. 

+ ' Secondly, It is moſt reaſonable that God Almighty 


fhould intend his own glory: for he being infinite in 


all excellencies and perfections, and independent upon 
any other being; nothing can be ſaid or thought of 
him too great, and which he may not juſtly challenge 
as his due; nay, he cannot think too highly of him- 
ſelf, his other attributes being adequate to his under- 
ſtanding; ſo that, though his underſtanding be infi- 
Nite, yet he underſtands no more than his power can 
effect, becauſe that is infinite alſo. And therefore it is 


fit and reaſonable, that he ſhould own and accept the 


creatures acknowledgments and celebrations of thoſe 
virtues and perfections, which he hath not received of 


any other, but poſſeſſeth eternally and originally of 


himſelf. And indeed, (with reverence be it ſpoken 


what elſe can we imagine the ever bleſſed Deity to de- 


light and take complacency in for ever, but his own 
Infinite excellencies and perfections, and the manifeſ- 


tations and effects of them, the works of the creation, 


and the ſacrifices of praiſe and thanks offered up by 
Fach of his creatures as are capable of conſidering thoſe 
works, and diſcerning the traces and footſteps of his 
power and wiſdom appearing in the formation of 


> mn 2 wang CL) e wo foe PYY . . yt, - Re BY r 


9 
0 


PART I. in the CREATION 141 


them; and moreover, whoſe bounden duty it is ſo to 
do? The reaſon why man ought not to admire him- 
ſelf, or ſeek his own glory, is, becauſe he is a depend- 
ent creature, and hath nothing but what he hath re- 
ceived, and not only dependent, but imperfect; yea, 
weak md} impotent: and yet I do not take humility 
in man to conſiſt in diſowning or denying any gift or 
ability that is in him, but in a juſt valuation of ſuch 
gifts and endowments, yet rather thinking too mean- 
ly than too highly of them; becauſe human nature 
is ſo apt to err in running into the other extreme, to 
fatter itſelf, and to accept thoſe praiſes that are not 
due to it; ide being an elation of ſpirit upon falſe | 
| Kenz, or a deſire and acceptance of undue honour. 
Otherwiſe, I do not ſee why a man may not admit, 
and accept the teſtimonies of others, concerning any 
perfection, accompliſhment, or skill, that he is really 
poſſeſſed of, yet can he not think himſelf to deſerve 
any praiſe or honour for it, becauſe both the power 
and the habit are the gift of God: and conſidering 
that one virtue is counter- balanced by many vices, 
and one skill or perfection, with much e and 
infirmity, | | 
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TE! They ſhall be only two: 
| ae... The whole body of the . SS 
5 II. The body of man. a 'V 


Firſt, The body of the eartb, and hte mall 
take notice of, 1. Its figure. 2. Its motion. 3. The 
ben of its parts. 3 
By earth I here underſtand not the By land, or the +» 
earth contradiſtinguiſhed to water, or the earth con- 1 
fidered as an element: but the whole terraqueous 
globe, compoſed of earth and water. 
1 For the figure, I could eaſily demonſtrate it to 
de ſpherical. That the water, which! by reaſon of ifs | 
.  _ Avidity, ſhould, one would think, compoſe itſelf to a 
= el, yet doh. not ſo, but hath a * * 
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may to the eye be demonſtrated upon the ſea. For when 


two ſhips ſailing contrary ways loſe the ſight one of a- 
nother: firſt the keel and hull diſappear, afterwards 


the fails, and if when upon deck you have perfectly 2 
| loſt fight of all, you get up to the top of the main-maſt, © * 


vou may deſcry it again. Now what ſhould take away 
the ſight of theſe ſhips from each ather, but the gibbo- 

ſity of the intetjacent water? The roundneſs of the 
earth from North to South is demonſtrated from the 


appearance of northern ſtars above the horizon, and 


loſs of the ſouthern to them that travel nortbward; 


and on the contrary, the loſs of the northern, and ap- 


pearance of the ſouthern to them that travel ſouth- 


ward, For were the earth a plain, we ſhould ſee exact | 


* 


ly the ſame ſtars where · ever we were placed on that 
plain. The roundneſs from Eaſt to Weſt is demon- 28 


ſtrated from eclipſes of either of the great luminaries. 
For why the ſame eclipſe, ſuppoſe of the ſan, which 
is ſeen to them that live more eaſterly, when the ſun 

is elevated ſix degrees above the horizon, ſhould be 
| ſeen to them that live one degree more weſterly, When 
the. ſun is but five degrees above-the horizon, and ſo 


lower and lower proportionably to them that live . 
more and more welterly, "till at laſt it appear nt at 
all, no account can be given, but the globoſity of the 
earth. For were the earth a perfect plain, the ſun 
would appear eclipſed to all to that live upon that 
plain, if not exactly in the ſame elevation, yet proce” 
near it; but to be ſure it would never appear to 
the fon being elevated high above the horizon; and. 


_ -not at all ts others. It being clear then,-that the f· 


gure of the earth is Metten, let us conſider the: cont. 
| weviencies of this figure. | 


+. Xo Jr in b cen a un, winds: | 


= 


— —.— — 
1 R 


CC RIC: — — — 8 
3 = _ n * 
* 7 
2 : , L * " 
© %” 
i *# 


144 Te Wispom of GOD Phy It. 

uently, whoſe parts are ſo well compacted and united, 
and- lie ſo near one to another for mutual ſtrength⸗ 
Now the earth, which is the baſis of all animals, and 
as ſome think of the whole creation, ought to be firm, 
and ſtable, and ſolid, and as much as what nemo ſecu- 
red from all ruins and concuſſions. 

2. This figure is moſt conſonant and agreeable to 
the natural zu#zs, or tendency of all heavy bodies. 
Now the earth being ſuch a one, and all its parts 
having an equal propenſton, or connivency to the 
centre, they muſt needs be in greateſt reſt, and moſt 
immoveable when they are all equidiſtant from it; 
Whereas, were it an angular body, all the*angles 

would be vaſt and ſteep mountains, bearing a conſi- 


| derable proportion to the whole bulk, and therefore 


thoſe parts being extremely more remote from the 
centre, than thoſe about the middle of the- plains, 
would conſequently preſs very ſtrongly thitherward ; 

and unleſs the earth were made of adamant or marble, 
In time the other tha would give way, till all were 


levelled. 
38 . Were the earth an angular body, and not round, 


all the whole earth would be nothing elſe but vaſt 
mountains, and ſo incommodious for animals to live 


upon; for the middle point of everyſide would be near- 


er the centre than any other, and conſequently from 


that point, which way ſoever one travelled would be up 
hill, the tendency of all heavy bodies, bein g perpendicu- 


| Jarly to the centre; Beſides, how much this would obſtruct 
commerce is eaſily ſeen : for not only the declivity of 
all places would render them very difficult to be travel - 
led over, but likewiſe the midſt of every ſide being low- 

eſt and neareſt the center, if there were any rain, or 


any rivers, muſt needs be filled with a lake of water, 
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there being no way to diſcharge it, and poſſibly the 
water would riſe ſo high, as to overflow 'the whole 
latus. But, ſurely, there would be much more danger 
of the inundation of whole. countries, than now 
there is, all -the waters falling upon the earth, by 
reaſon of its declivity every way, eaſily deſcending | 
down to the common receptacle the fea. And theſe 
lakes of water being far diſtant one from another, 
there could be no commerce between far remote county 
tries, but by land. | 
4. A ſpherical figure is moſt „ for Ge- 
tial motion or revolution upon its own axis; for in 
that, neither can the medium at all reſiſt the motion 
of the body, becauſe it ſtands not in its way, no part 


coming into any ſpace but what the precedent left, 


neither doth one part of the ſuperficies move faſter 
than another : whereas were it angular, the parts a- 
bout the angles would find ſtrong reſiſtance from the 


air, and: thoſe parts alſo about the angles would move 


much faſter than thoſe about the middle of the plains, 


being remoter from the centre than they. It remains 


therefore that this gure i: is the moſt commodious 


| for motion. 


Here I cannot but take notice of the folly wid ſtu- 


7 of the Epicureans, who fancied the earth to be 


flat and contiguous to the heavens on all ſides, and 
that it deſcended a great way with long roots; and : 
that the ſun was new made every morning, kd not 

much bigger than it feems to the eye, and of a flat fi» _ 
gure, and many other ſuch groſs abſurdities as chil- 


dren among us would be aſhamed of. 


Secondly, I come now to ſpeak of the motion of ; 

the earth. That the earth (ſpeaking according to phi- 

8 accurateneſs) d doth move both upon its own, 
N 


. „ 


* e 
* 


i 


146 3 De Wispo ft #60D Pwr K. 


l poles, and in the ecliptic, is now the received opinion 
| of the moſt learned and skilful mathematicians. To 


ove the diurnal motion of it upon its poles, I need 


produce no other argument, than, Firſt, The vaſt diſ- 


portion in reſpect of magnitude that is between 
the earth and the heavens, and the great unlikelihood, 
chat ſuch an infinite number of vaſt bodies ſhould 
move about ſo inconſiderable a ſpot as the earth, which 


in compariſon with them by the concurrent ſuffrages 
of mathematicians of both perſuaſions, is a mere 


point, that is, next to nothing. Secondly, The im- 
menſe and incredible celerity of the motion of the 
heavenly bodies in the antient hypotheſis. Thirdly, 


Of its annual motion in the ecliptic, the ſtations and 
retrogradations of the ſuperior planets are a convin- 
eing argument, there being a clear and facile account 
thereof to be given from the mere motion of the earth 

in the ecliptic; whereas in the old hypotheſis nò ac- 


count can be given, but by the unreaſonable fiction of 


 epicycler and contrary motions; add hereto the great 
unlikelihood of ſuch an enormous chicycle as Venus 


muſt deſcribe about the fun, not under the ſun, as 
the old aſtronomers fancied. About the fun, I ſay, as 
appears by its being hid or eclipſed by it, and by its 


ſeveral phaſes, like the moon. So that whoſoever doth 


clearly underſtand both hypotheſes, cannot, I perſuade 

myſelf, adhere to the old and reje the new, without 

doing ſome violence to his faculties. 
Againſt this opinion lie two objections, Firſt, That 


ĩt is contrary to ſenſe, and the common opinion and 
belief of mankind. Secondly, That it ſeemeth con- 


trary to ſome expreſſions in ſcripture. To the firlt ! 
anſwer, that our ſenſes are ſometimes miſtaken, and 


What * to them is not ot always i in reality ſo as It 


3 
* 


IT. 


s It 


pant Il. inthe Cxnation: Bay 


appears. For example : the ſun or moon appear no 
bigger, at moſt, than a cart-wheel, and of a flat figure, 


The earth dem to be plain: the heavens to cover it 
like a canopy, and to be contiguous to it round about: 


a fire-brand nimbly moved round, appears like a 


circle of fire; and to give a parallel inſtance, a boat 
lying {till at anchor in a river, to him that ſails and 


rous by it, ſeems to move apace; and when the clouds 


paſs nimbly under the moon, the moon itſelf ſeems 
to move the contrary way. And there have been whole 
books written in confutation of vulgar errors. Se- 


condly, As to the ſcripture, when ſpeaking of theſe j 


things, it accommodates itſelf to the common and re- 


ceived opinions, and employs the uſual phraſes and 
forms of ſpeech (as all wiſe men alſo do, though, in 


ſtrictneſs, they be of a different or contrary opinion) 
without intention of delivering any thing doctrinally 
concerning theſe points, or confuting the contrary: 


and yet by thoſe that maintain the opinion of the 


earth's motion, there might a convenient interpreta- 
tion be given of ſuch places as ſeem. to contradict it, 
Howbeit, becauſe ſome pious perſons may be offend» 


ed at ſuch an opinion, as ſavouring of novelty, think · 


ing it inconſiſtent with Divine Revelation, I ſhall not 
politively aſſert it, only propoſe it as an hypotheſis 
not altogether improbable. Suppoſing then that the 
earth doth move, both upon its own; poles, and in the 
ecliptic about the ſun, I ſhall ſhnew how admirably its 
ſituation and motion are contrived forthe convenien . 

cy of man and other animals: which I cannat do more 
fully and clearly than Dr. More hath already done in 


his Antidote againſt Atheiſm xwhoſc words therefore 1 | 


ſhall borrow, 
Firſt, Speaking of 4 the « benen of the. axis 4 
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the earth, he faith, I demand whether be it better to 
have the axis of the earth ſteady and perpetually pa- 
Tallel to itſelf, or to have it careleſly tumble this way 
und that way as it happens, or at leaſt very variouſly 
and intricately ? ? And you cannot but anſwer me, it is 
better to have it ſteady and parallel. For in this lies the 
neceſſary foundation of the art of navigation and dial- 
ling. For that ſteady ſtream of particles, which is ſup- 
poſed to keep the axis of the earth parallel to itſelf, 
- affords the mariner both his cyngſura, and his compaſs. 
The load. ſtone and the load · ſtar depend both upon 
this. The load-ſtone, as I could demonſtrate, were 
it not too great a digreſſic ion; and the load - ſtar, be- 
eaoſe that which keeps the axis parallel to itſelf, makes 
each of the poles conſtantly reſpe& ſuch a point in 
the heavens, as for example, the North-pole to point 
almoſt directly to that which we call the pole-ſtar, 
And beſides, dialling could not be at all without this 
_ Readineſs of the axis; But both theſe arts are pleaſant, 
and one eſpecially of mighty importance to mankind, 
For thus there is an orderly meaſuring of our time 
for affairs at home, and an opportunity of traffic a- 
broad with the moſt remote nations of the world, and 
o there is a mutual ſupply of the ſeveral commodities 
of all countries, beſides the enlarging our underſtand« 
ings dy ſo ample experience we get both of men and 
things. Wherefore if we were rationally to conſult, 
whether the axis of the earth were better be held ſtea- 
dy, and parallel to itſelf, or left at random, we would 
conclude it ought to be ſteady, and ſo we find it de 
_ "fads, though the earth move floating in the liquid 
beavens. So that appealing to our own faculties we 
are to affirm, that the conſtant direction of the axis of 
the earth was eſtabliſhed by a principle of * and 


| counſel. 
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Again, there being ſeveral poſtures of this ſteady 
direction of the axis of the earth, viz. either perpen. 
dicular to a plain, going through the center of the ſun, 
or co- incident, or inclining,.-I demand which of all 
theſe reaſon and knowledge would make choice of? 
Not of a perpendicular poſture; for ſo both the ple: - 
ſant variety, and great convenience of ſummer and 
winter, ſpring and autumn, would be loſt, and for 
want of acceſſion of the ſun, theſe parts of the earth, 
which now bring forth fruits, and are habitable, would 
be in an incapacity of ever bringing forth any; ſith 
then, the heat could never be greater than now it is at 
our Ioth of March, or the 11th of September, and 
| therefore not ſufficient to bring their fruits and grain 
1 to maturity, and conſequently could entertain no in- 
| habitants, and thoſe parts that the full heat of the ſun 
= could reach, he plying them always alike without any 
| annual receſſion or intermiſſion, would at laſt grow 
tired or exhauſted, or be wholly dried up, and want 
moiſture, the ſun diſſipating and caſting off the clouds 
northwards and ſouthwards. Beſides, we obſerve that 
an orderly»viciſſitude of things, doth much more gra- 
_ tify the contemplative property in man. „ 
And nov in the ſecond place neither would reaſon 
make choice of a co- incident poſition. For if the axis | 
thus lay in a plain that goeth through the center of the 
ſan, the ecliptic would like a colure, or one of the 
meridians, paſs through the poles of the earth, which 
would put the inhabitants of the world into a pitiful . © 24 
condition. For they that eſcape beſt in the temperate 
zone, would be accloyed with long nights very tedi- 
ous, no leſs than forty days, and thoſe that nam ne- 
ver have their night above twenty-four hours, as Frieſ- 
land, Iceland, the furtheſt parts of Ruſſia and Norway, 
N a | 
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: would be deprived of the ſun, above a hundred and 
thirty days together. Ourſelyes in England, and the 


reſt of the ſame clime, would be cloſed up in darkneſs 
5 no leſs than a hundred or eighty days; and ſo propor- | 


tionably of the reſt, both in and out of the temperate 
zones. And as for ſummer-and winter, though:thoſe 
viciſſitudes would be, yet it could not but cauſe raging 


_ - diſeaſes, toſhave the ſun ſtay fo long, deſcribing his 
tile circles ſo near the poles, and lying ſo hot on the 


inhabitants, that had deen in ſo long r of 


darkneſs and cold before. 
It remains therefore, that the poſture of the axis of 


the earth be inclining not perpendicular, not co · in- 


cident to the fore-mention'd plain. And verily, it is 
not only inclining, but in ſo fit a proportion, that 


there can be no fitter imagined to make it, to the ut- 


moſt capacity, as well pleaſant as habitable. For though 


the courſe of the ſun be curbed between the tropics, 


yet are not thoſe parts directly ſubject. to his perpendi- 


cular beams, either unhabitable, or extremely hot, as 
the ancients fancied: by the teſtimony of travellers, 
and particularly Sir Walter Raleigh, the parts under 
and near the line, being as fruitful/and pleaſant, and 
t to make a paradiſe of, as any in the world. And 


that they are as. ſuitable to the nature of man, and as 


convenient to live in, appears from the longaevity of 
the natives; as for inſtance, the Acthiopes, called by 
the ancients, MaxpiC:o:; but eſpecially in the Braſilians 
in America, the ordinary term of whoſe life is a hun- 


Ared years, as is fet down by Piſo, a learned phyſici- 8 


an of Holland, who travelled thither on purpoſe to 
augment: natural knowledge, but eſpecially what rela- 


| . -ted to phyſic. And reaſonable it is, that this ſhould 
de ſo, for neither doth the ſun ly long upon them, their 
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day being but twelve hours, and their night as long, to 
cool and refreſh them, and beſides, they have frequent | 
ſhowers, and conſtant breezes, or freſh gales of wind 
from the eaſt. It was the opinion of Aſclepiades, a8 

Plutarch reports, that generally the inhabitants of cold 
countries are longer lived than thoſe of hot, becauſe 
| the cold keeps in the natural heat, as it were locking 
up the. pores to. prevent its evaporation; whereas in 
hot regions the heat is eaſily diſſipated, the pores being 
large and open to give it way. Which opinion, be- 

eauſe I find ſome learned men ſtill to adhere to, I ſhall 

oduce ſome further inſtances out of Monſieur Roche- 
re 's Hiſtory of the Antilles iſlands, to confirm the 
contrary, and to ſhew how often and eaſily we may be 
deceiv'd; if we truſt to our own ratiocinations, how 
plauſible ſoever, and conſult not experience. 

The ordinary life (faith he) of our Caribbeans is an 
hundred and fifty years long, and ſometimes more. 
There were ſome among them not long ſince living, 
who remember d to have ſeen the firſt Spaniards, that 
aborded America, who, we may thence conclude, li- 
| ved to be at leaſt 160 years old. 

The Hollanders who traffic in the Molueca iſlands; 
aſſure us, that the ordinary term of life of the natives 
there is one hundred and thirty years. 

Vincent le Blanc tells us, that in Sumatra, Java, 
and the neighbouring iſlands, the life of the inhabitants 
is extended to 140 years, and that in the realm of 
Caſſuby i it reaches 150. Francis Pirara promotes the 
life of the Braſilians beyond the term we have ſet it, 
v. g. to 160 years or more, and ſays that in Florida 
and Jucatan there are men found, who paſs that age. 
And. it is * that the French! in Landoniets voyage 
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into Florida, anno 1 5 64, ſaw a certain old man, who 
affirmed himſelf to be three hundred years oid, and the 
father of five generations; and well he might be of 
double that number. 
L Laſtly, Mapheus reports, that a certain W 0 
vaunted himſelf to be 335 years old. So far Monſieur 
Rochefort. Indeed theſe two laſt inſtances, being per- 


chance ſingular and extraordinary, do not prove the 


point; for even among us, where the ordinary term 
of life is about threeſcore and ten, or fourſcore, there 
occur ſome rare inſtances of perſons, who have lived 
130, 140, 150 years and more. But the other teſti- 
monies being general, prove it beyond contradiction; 
neither yet is the thing in itſelf improbable; for there 
being not ſo great inequality of weather in thoſe hot 
countries, as there is in cold, the body is kept in a 
more equal temper, and not having ſuch frequent 
ſhocks, asare occaſion'd by ſuch air,and often changes, 
and that from one extreme to another, holds out much 
longer. So we ſee infirm and crazy perſons, when they 
come to be ſo weak as to be ſixed to their beds, hold 
out many years, ſome I have heard of, that have lain 
bed-rid 20 years: becauſe in the bed they are always 
kept in an almoſt equal temper of heat, who, had they 
been expoſed to the exceſſes of heat and cold, would 
not probably have ſurvived one. 
Seeing then, this beſt poſture which our : reaſon 
could make choice of,” we ſee really eſtabliſhed in na- 


ture, we cannot but ackavwlodur:; it to be the iſſue of __ 


wiſdom, counſel, and providence. Moreover, a fur- 
ther argument to evince this is, that though it can- 
not but be acknowledged, that if the axis of the earth 
were 4 to the plane of the ecliptic, her 
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motion would be more eaſy and natural, yet notwith- 
ſtanding for the conveniences fore-mentioned, we ſee 
it is made in an inclining poſture. 

Another very conſiderable, and heretofore ns 
ſerv'd convenience of this inclination of the earth's 
axis, Mr. Keil affords us in his examination of Dr. 


| Burner s Theory of the Earth, p. 69. 


- There is (ſaith he) one more [beſides whint he had 
mentioned before] conſiderable advantage, which we 
reap by the preſent poſition of the earth, which I will 
here inſert, becauſe I do not know that ir! is taken no- 
tice of by any. And it is, that by the preſent inclina- 
tion of the earth's axis to the plane of the ecliptic, 
we who live beyond 45 degrees of latitude, and ſtand 
molt in need of it, have more of the ſun's heat through- 
out the year, than if he had ſhined always in the e- 
quator, that is, if we take the ſum of the ſun's actions 
upon us both in ſummer and winter, they are greater 
than its heat would be if he moved always in the e- 
quator; or, which is the ſame thing, the aggregate of 
the ſun's heat upon us while he deſcribes any two op- 


poſite parallels, is greater than it would be if in thoſe 


two days he deſcribed the equator. Whereas in the 
torrid zone, and even in the temperate almoſt as 
far as 45 degrees of latitude, the ſum of the ſun's 
heat in ſummer and winter is leſs than it would be, 
were the axis of the earth perpendicular to the e 
of the ecliptic. For the demonſtration of which, 1 


refer the reader to the book itſelf. 


I think (proceeds he) this conſideration cannot 


| but lead us into a tranſcendent admiration of the 


Divine Wiſdom, which hath placed the earth in ſuch - 


a a poſture as brings with it ſeveral conveniences be- 


vond what we can eaſily diſcover without ſtudy and 
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application: and T make no queſtion, but if the reſt of 
the works of nature were well obſerved, we ſhould 
find ſeveral advantages which accrue to us by their 
preſent conſtitution, which are far beyond the uſes 
of them that are yet diſcovered; by which it will 
plainly appear, that God hath choſen better for us 
than we could have done for ourſelves. 

If any man ſhould object and ſay, it would be more 
convenient for'the inhabitants of the earth, if the tro- 
pics ſtood at a greater diſtance, and the ſun moved 
farther northward and ſouthward, for ſo the north 
and ſouth parts would be relieved, and not expoſed to 
ſo extreme cold, and thereby rendered uninhabitad.e 
as now they are. 

- To this I anſwer, that this __ ba more incon- 
venient tothe inhabitants of the earth in general, and 
yet would afford the north and ſouth parts but little 
more comfort; for then as much as the diſtinces be- 
tween the tropics were enlarg'd, ſo much would alſo 
the artic and antartic circles be enlarg'd too; and 
- ſo we here in England, and ſo on northerly, ſhould 
not have that grat ful and uſeful ſucceſſion of day and 
night, but ppoportionably to the ſun's coming towards 
us, ſo wou 5 our days be of more than twenty. four 
hours length, and according to his recefs in winter 


aur nights proportionable, which how great an in- 


convenience it would be, is eaſily ſeen. Whereas now 
the whole latitade of the earth, which hath at any time 
above twenty- four hours day, and twenty four hours. 
night, is little and inconſiderable in compariſon: of 
the whole bulk, as lying near the poles. And yet nei - 
ther is that part altogether unuſeful, for in the waters 
there live fiſhes, which otherwhere are not obvious; 
ſo we know the chief 'whale-fiſhing is in Greenland :, 
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yea, not only fiſh, but great variety of water - fowl, 
both whole and cloven-footed, frequent the waters, 
and feed there, breeding alſo on the cliffs by the ſea- 
fide, as they do with us: the figures and deſcriptions 
of a great many whereof are given us by Martin in his 
voyage to Spitzberg, or Greenland. And on the land, 
bears, and foxes, and deer, in the moſt northerly coun- 
try that was ever yet touched, and doubtleſs, if we 
ſhall diſcover further to the very north- pole, we ſhall 
find all that tract not to be vain, uſeleſs, or unoc- 
cupied. | | 

"Thirdly, The third and laſt thing I propoſed, was 
the conſtitution and conſiſtency of the parts of the 
earth. And firſt, admirable it is, that the waters ſhould 
be gathered together into ſuch great canceptacula, uni 
the dry land appear; and though we had not been aſ- 
ſured thereof by divine revelation, we could not in 


reaſon but have thought ſuch a diviſion and ſeparati- 


on, to have been the work of Omnipotency, and infi- 
nite Wiſdom, and Goodneſs; for in this condition the 
water nouriſhes and maintains innumerable multitudes 
of various kinds of fiſhes ; and the dry land ſupports 
and feeds as great variety of plants and animals, which 


have their firm footing and habitation +} whereas had 
all been earth, all the ſpecies of fiſhes had been loſt, 
and all thoſe commodities which the water affords us; 


or all water, there had been no living ſor plants, or 
terreſtrial animals, or man himſelf, and all the beauty, 


glory, and variety of this inferior world had been 
gone, nothing being to be ſeen, but one yniform dark 
body of water: or had all been mixt ang made up of 
water and earth into one body of mud or;mire, as one 


would think ſhould be moſt natural: for why ſuch a 


ſeparation, as at preſent we find, ſhould be made, no 
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account can be given, but providence. I ſay, had all 
this globe been mire or mud, then could there have 
been no poſſibility for any animals at all to have lived, 


| excepting ſome few, and thoſe very dull and inferior 


ones too. That therefore the earth ſhould be made 


© 


and pleaſant, and likewiſe ſo uſeful and convenient 
For the breeding, and living of various plants and a- 
_nimals ;: ſome affecting mountains, ſome plains, ſome 
valleys, ſome watery places, ſome ſhade, ſome ſun, 
Tome clay, ſome ſand,” ſome gravel, &c. That the 
earth ſhould be ſo: Gund as to have mountains in the 
Midland parts; abounding with ſprings of water, 
-pouring down ſtreams and rivers for the neceſſities 
and conveniencies of the inhabitants of the lower 
countries; and that the levels and plains ſhould be 


formed with ſo eaſy a declivity as to caſt off the water, 


and yet not render travelling or tillage very difficult 
or laborious. Theſe things, I ſay, muſt needs be the 


reſult of counſel, wiſdom, and, deſign. Eſpecially 
hen (as I faid- before): not that way which ſeems more 
| facile and obvious to chance is choſen, but that which 
Is more difficult and hard to be traced, when it is moſt 
convenient and proper for thoſe nobler ends and de- 
-Gens, which were intended by its wiſe Creator and 
Governor. Add to all this, that the whole dry land i is, 
For the moſt;part, covered over with a lovely carpet 
of green graſs, and other herbs,'of a colour not only 
moſt grateful and agreeable, but moſt uſeful and ſalu- 
-tary-.to the eye; and this alſo decked and adorned 


with great variety of flowers of beautiful colours and 


5 e and of moſt pleaſant and hs odours far 
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thus, and not only ſo, but with ſo great variety of 
parts, as mountains, plains, vallies, ſand, gravel, lime, 
None, clay, marble, argilla, & c. which are ſo delectable 
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the refreſhment of our ſpirits, and our innocent de- 


light. As alſo with beautiful ſhrubs, and ſtately trees, 
affording us not only pleaſant and nouriſhing: fruits, 
many liquors, drugs, and good medicines, but tim- 


| her and utenſils for all ſorts of trades, and the conve- 


niencies of man. Out of many thouſands of which we 
will only juſt name a few, leſt we ſhould be tedious 


and too bulky. 


Firſt, The coco, or coker· nut- tree, that ſupplies the 
Indians" with almoſt whatever they ſtand in need of, 
as bread, water, wine, vinegar, brandy, milk, oil, hos | 
ney, ſugar, needles, thread, linen, cloaths, cups, 
ſpoons, beſoms, baskets, paper, maſts for ſhips, fails, 
cordage, nails, coverings for their houſes, &c. which 
may be ſeen at large in the many printed relations of 
voyages and travels to the Eaſt Indies, but moſt faith- 
fully in the Hortus Malabaricus, publiſhed by that im- 
mortal patron of natural learning, Henry Van Rheede 
van Draakenſtein, who has had great commands and 

loys in the Dutch colonies, 

Secondly, The aloe muricata vel atlas, „lich | 


yields the Americans every thing their neceſſities re- 
quire, as fences and houſes, darts, weapons, and other 


arms, ſhoes, linen, and clothes, needles and thread, 


wine · and honey, beſides many utenſils, for all which 


Hernandes, Garcililaſſo de la Vega, and ee 
may be conſulted.  _ 

Thirdly, The bandura cingalenſ/ium, called by ſome | 
the priapus vegetabilis, at the end of whoſe leaves hang 


long ſacks or bags, containing a pure limpid water of 


great uſe to the natives when they want rain for cight | 
or ten months together. 
A parallel inſtance to this of the bandara, my learn- _ 
ed and wortby friend Dr. Sloane affords us in a — 
0 


— 
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by him obſerved in the iſland of Jamaica, and deſcribed 


by the title of Viſcum caryophilloides maximum flore tri- 


petalo pallide luteo, ſemine filamentoſo, which is com- 
monly called, in that ifland, wild-pine, Philaſapb. 
Tranſat. N. 251. Pag. 114. TI ſhall not tranſcribe 
the whole deſcription, but only that part of it which 
relates to this particular: From the root (which he 
© had deſcribed before) ariſe leaves on every ſide, after 
©the:manner of leeks, or ananat, whence the name of 
©wild-pine, or ales, being folded or encloſed one 
within another, each of which is two foot and an 
© half long, and from a three inch breadth at begim 
< ning, or baſe ends in a point; having a very hollow, 
©or concave, inward ſide, and a round, or convex, 
c outward one: ſo that by all their bollow ſides is 
© made within a very large preſeryatory, ciſtern or ba- 
r ſin, fit to contain a pretty quantity of water, which 
jn the rainy ſeaſon falls upon the utmoſt parts of the 
Topping leaves, which have channels in them, con- 
© yeying it down to the ciſtern where it is kept, as in 
© 2 bottle, the leaves after they are ſwelled out like a 
< bulbous root to make the bottle; bending inward: 


For coming again cloſe to the ſtalk, by that means 


© hindering the evaporation of ves water, by: the heat 
© of the ſun- beams. c 

In the mountainous, as well as the dry low woods, 

6 in ſcarcity of water, this reſervatory is not only ne- 
t ceſſary and ſufficient for the nouriſhment of the plant 
c itſelf, but likewiſe is very uſeful to men, birds, and 
all ſorts of inſects, whither in ſcarcity of water they 
come in troops, and ſeldom go away without Sg 


. + went, 


Captain Dampier, in his voyages, vol. 2. of Cam- 
5 Enethe (tell us) chat theſe baſins made of the leaves 
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and that lets out the water, which they catch in their 


hats, as, faith he, I have dane many times to my 

© great o 16:4 11 

Fourthly, The cinnamon - tree of Ceylon, i in whoſe 
| _ there is a wonderful diverſity: out of the root 
they get a ſort of camphire, and its oil; out of the 
bark of the trunk, the true oil of cinnamon; from the 
leaves, an oil like that of cloves; out of the fruit a 


niper oil, with a mixture of thoſe of cinnamon and 


or out of which they make candles, plaiſters, un- 
guents. Here we may take notice of the candle-trees 


of the Weſt - Indies, out of whoſe fruit, ' boiFd to a 


thick fat conſiſtence, are made very good candles, 


many of which have been lately diſtributed by chat 


moſt ingenious merchant, Mr. Charles Dubois. 
PFifthly, The fountain, or dropping trees, in the 
iſles of Ferro, St. Thomas, and in Guiny, which ſerve 

the inhabitants inſtead of rain, and freſh ſprings: my 


honoured friend Dr. Tancred Robinſon, in a late 


letter to me, is not of Voſſius's opinion, that theſe 
trees are of the Ferulaceous kind, becauſe he-obſerves, 


that by the deſcriptions of eye - witneſſes, and by the 
dry'd ſample, ſent by Paludanus to the Duke of Wir- 
tenberg, the leaves are quite different from thoſe of the 


Ferula's, coming nearer to the Sli Ethiopicum Salicis 


vel Periclymeni folio : therefore the doctor rather thinks 


them to be of the laurel-kind, though he concludes 
there may be many different ſorts of theſe running 
queous trees; becauſe that phaenomenon does 
depend upon, or proceed from any peculiarity of the 
O 2 1 
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. © of the wild-pine, will hold a pint and half, or a quart 


of water, and that when they find theſe pines, they 
© tick their knives into the leaves juſt above the roots, 


oves; beſides, they boil the berries into a ſort of 
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plant, but rather from the place and fituation ; of 
which he writes more at large, in a letter printed i in 
another diſcourſe of mine. 
Sixthly, and. Laſtly, We will ow mention the 
_ nfimes of ſome other vegetables, which, with eighteen 
or twenty thouſand more of that Lad do manifeſt 
to mankind the illuſtrious bounty and providence of 
the almighty and omniſcient Creator, towards his un- 
deſerving creatures; as the Cotton - trees; the Many- 
oc, or Caſſava: the Potatoe; the Jeſuit's eee 3 
the Poppy; the Rhubarb; the Scammony; the Ja- 
lap; the Coloquintida ; j the China; Sarſa; the Ser- 
pentaria Virginiana, or Snakeweed; the Ni6, or Gen- 
ſeg; the Numeroſe Balſam, and Cum - trees, many of 
which are of late much illuſtrated by the great indu- 
ſtry and skill of that moſt diſcerning botaniſt, Dr. 
Leonard Pluckenet. Of what great uſe all theſe, and 
| innumerable other plants, are to mankind in the ſeve- 
ral parts of life, few or none can be ignorant; beſides 
tze known ao in curing diſeaſes, in feeding and cloa- 
9 thing the poor, in building, in dying, in all mecha- 
nics there may be as many more not yet diſcover'd, 
and which may be reſerv'd on purpoſe to exerciſe the 
faculties beſtow' don man, to find out what ia neceſſary, 
nr pleaſant, or profitable to him. 
To ſum up all in brief: this terraqueous globe we 
know i is made up of two parts, | 
1. A thin and fluid, 
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4. A firm and conſiſtent. 6 

The former, called by the name of water; the ler- 
ter, of earth, or dry land. The land being the more | 
denſe and heavy body, doth naturally deſcend beneath | 
the water, and occupy the lower place; the water a- 


beende and: dont above i it. But we ſee that it is not 
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thus : for the land, though the more heavy, is forei- 
bly and contrary to its nature ſo elevated as to caſt 
off the water, and ſtand above it, being. (as the Pſal- 


miſt phraſes it) founded upon, or above the ſeas, 


© and eſtabliſhed above the floods,” Pſal. xxiv. 2. And 


this in ſuch manner, that not only on one fide of the 
globe, but on all ſides, there were probably continents 
and iſlands raiſed ſo equally as to counterbalance one 


another, the water flowing between them, and filling 


tte hollow and depreſſed places. Neither was the dry 
land only raiſed up, and made to appear, but ſome 


parts (which we call mountains) were highly elevated 
above others; and thoſe fo diſpoſed and fituated (as 
we have ſhewn) in the mid-land parts, and in conti- 


nued chains running Eaſt and Weſt, as to render all 


the earth habitable, a great part whereof otherwiſe 
would not have been ſo: but the torrid zone muſt 
indeed have been ſuch a place as the antients fancied 
it, unhabitable for heat. Let us now conſider how 


much better it is, that the dry land ſhould be thus rai- 
ſed up, and the globe divided almoſt equally between 
earth and water, than that all its ſurface ſnould be one 


uniform and dark body of water. I ſay water, beeaufe 
that naturally occupies the ſuperior place, and not 


earth; for were it all water, the whole beauty of this 


inferior world were gone: there could be no ſuch 
pleaſant and delicious proſpects as the earth now af- 
fords us: no diſtinction and grateful variety of moun- 


tains and hills, plains and vallies, rivers and pools, 
and fountains; no ſhady woods ſtored with lofty and 


towring trees for timber; lowly, and more ſpread 

ones, for ſhade and fruit: no amicable verdure of 

herbs, beſpangled with ar infinite. variety of ſpecious 

and fragrant flowers: for thoſe plants that grow at 
| © 3. | 
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the bottom of the ſea, are for the moſt part of a dull, 
ſullen and dirty olive colour, and bear no flowers at 
all. Inſtead of the elegant ſhapes ; and colours, the ſa- 
gacity and docility of ingenious b 
muſical voices and accents of the aerèal choriſters, 
there had been nothing but mute and ſtupid and in- 
docile fiſhes, which ſeem to want the very ſenſe of diſ- 

_ Cipline, as may be gathered from that they are not vo- 
; cal, and that there appear in them no organs of hear- 
ing: it being alſo doubtful, whether the element they 
live in be capable of tienGaiting ſounds; the beſt 


aſts and birds, the 


ſenſe they have, even their ſight, can be but dull and 
imperfect; the element of water being ſemi-opake, and 


reflecting a good part of the beams of light. The moſt 


noble and ingenious creatures that live there, the ce- 
taceous kind, being near a-kin to terreſtrial animals, 
and breathing in the ſame element, the open air. Had, 


I ſay, all been water, there had been no place for ſuch 


a creature as man; as we ſee there is no ſuch there: 


there is no buſineſs for him, no ſubject to employ his 


art and faculties, and conſequently there could be no 


effects of them; no ſuch things as houſes and cities, 


and ſtately ediſices, as gardens and orchards, and walks 
and labyrinths, as corn - fields, and vineyards, and the 
reſt of theſe ornaments, where with the wit n indu- 


| | ſtry of man hath embelliſhed the world. 


Theſe are great things, and worthy the care ad 


EE providence of the Creator; which whoſo conſidereth, 
and doth not diſcern and acknowledge; muſt needs 1 


as ſtupid as the earth he goes upon. 


But becauſe mountains have been look'd upon; by | 


. as warts, and ſuperfluous excreſcences, of no 
uſe or benefit; nay, rather as ſigns and proofs, that 


the preſent. earth is nothing elſe but a heap of rub» 
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_ biſhand ruins, I ſhalt reduce-and demonſtrate in par- 
ticulars, the great uſe, benefit, and neceſſity of them. 


I. They are of eminent uſe for the production and 
original of ſprings and rivers: Without hills and 
mountains there could be no ſuch things, or at leaſt but 


very few: no more than we now ſind in plain and le- 
vel countries; that is, dos few, that it was never my 


hap to ſee one. In winter- time indeed, we might have 
torrents and land- floods, and perhaps ſometimes great 


inundations, but in ſummer nothing but ſtagnating 


water, reſerved in pools and ciſterns, or drawn up out 
of deep wells. But as for a great part of the earth (all 


lying within, or near the tropics) it would neither 


have rivers, nor any rain at all: we ſhould conſequent- 


ly loſe all thoſe conveniencies and advantages that ri- | 


vers afford us, of fiſhing, navigation, carriage, driv- 


ing of mills, engines, and many others. This end of 


mountains I find aſſigned by Mr. Edmund Halley, a 


man of great ſagacity and deep inſight into the natures 
and cauſes of things, in a diſcourſe of his publiſhed i in 
the Philoſaph. Tranſactiomns, Numb. 192. in theſe 


words: This, if we may allow final cauſes [Hardi- 
ment, the thing is clear, pronounce boldly without 


& any Ifs or Ands] this ſeems to be one deſign of the 
hills, that their:ridges being placed through the midſt 
of their continents; might-ſerve:as it were for alem- 
4 bies, to diſtil freſi water for the uſe of man and beaſt; 


and their heights to give a deſcent to thoſe ſtreams, 
© to run gently, like ſo many veins of the ene 
to be the more beneficial to the creation. | 


H. They are of great uſe for the generation, wt i 


comienient digging up of metals and minerals; which 


how neceſlary inſtruments they are of culture and ei- 
vility L have before ſhewa, Theſe we fee are all dig- = 
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gend out of mountains, and I doubt whether there is, 


or can be any generation of them, in perfectly plain 
and level countries: but if there be, yet could not 
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z 47 ſach mines, without great pains and charges, if at all, 
= be wrought;- the delfs. would be ſo flown with waters 
= | 1. (it being impoſſible to make any addits or ſoughs to 
= drain them) that no gins or machines could ſuffice to 
Will! lay and keep them dry. 

l III. They are uſeful to markings in i them 
r convenient places for habitation and ſituations of 
ot | $ houſes and villages, ſerving as skreens to keep off the 
= MI 1 cold and nipping blaſts of the northern and eaſterly 

_—— winds, and reflecting the benign and cheriſhing ſun- 

Till beams, and fo rendering their habitations both more 
| ; bi 8 comfortable and more cheary in winter; and promot- 
5 hy $B ing the growth of herbs and fruit-rrees, and the ma- 
1.3 turation of their fruits in ſummer. Beſides caſting off 
1 the waters, they lay the gardens, yards, and avenues ' 

. N to the houſes dry and clean; and ſo as well more ſa- 

+ 21H _ -* Jutary, as more elegant Whereas houſes built in 


plains, unleſs ſhaded with trees, lie bleak and expoſed 
to wind and weather, and all winter are apt to be 
grievouſly annoyed with mire and dirt. 
IV. They are very ornamental to the earth, Cond: 
ing pleaſant and delightfut proſpects, both, 1. To 
them that look downwards from them, upon the ſub- 
| Jacent countries; as they muſt needs acknowledge, 
who have been but on the Downs of Suſſex, and en- 
„ | Joyed that raviſhing proſpect of the ſea on one hand, 
and the country far and wide on the other. And, 2. 
Fi To thoſe that look upwards and behold them from 
the plains, and low grounds; which what a refreſhing. 
and pleafure it isto the eye, they are belt able to judge 
uo have lived in the iſle of Ely, or other leyel.couny 


tries, extending on all ſides further than one can ken; 
or have been out far at ſea, where they can ſee no- 
thing but sky and water. That the mountains are plea» 


Ant objects to behold, appears, in that the very ima - 
ges of them, their — and landskips, are ſo much 


eſteemed. e 
v. They ſerve for the production of great denn 


of herbs and trees; for it is a true obſervation, that 


mountains do eſpecially abound with different ſpecies 


of vegetables, becauſe of the great diverſity of ſoils. 


that are found there, every vertex, or eminency, al- 
molt affording new kinds. Now theſe plants ſerve 
partly for the food and ſuſtenance of ſuch animals as 


are proper to the mountains, partly for medicinal uſes; 


the chief phyfic-herbs and roots, and the beſt in their 


kinds growing there: it being remarkable, that the 


greateſt and molt luxuriant ſpecies i in moſt genera of 
plants are native of the mountains: partly alſo for 

the exerciſe and diverſion of ſuch ingenious and indu- 
ſtrious perſons, as are delighted in ſearching out theſe 
natural rarities; and obſerving the outward form, 


growth, natures, and uſes, of each fpecies, and refle&- 
Ing upon the Creator of them his due praiſes and be- 


nedictions. 
VI. They ſer ve for the harbour, entertaininont, 


and maintenance of various animals, birds, beaſts, 
and inſects, that breed, feed, and frequent there; ſor 


the higheſt tops and pikes of the Alps themſelves, are 
not deſtitute of their inhabitants, the Ibex, or Stein- 


- buck, the Rupicapra, or Chamois, among quadrupeds; 


the Lagopus among birds; and I myſelf have obſery- 
ed beautiful Papilios, and ſtore of other inſects, upon 
the tops of ſome of the Alpine mountains. Nay, the 
bigheſt ridges of many of thoſe mountains, ſerve for 
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the maintenance of cattle for the ſervice of the inha- 
bitants of the vallies: the men there, leaving their 
wives, and younger children below, do not, without 
ſome difficulty, clamber up the acclivities, dragging 
their kine with them, where they feed them, and milk 
them, and make butter and cheeſe, and do all the dairy- 
work, in ſuch ſorry hovels and ſheds as they. build 
there to inhabit in during the ſummer months: this I 
myſelf have ſeen and obſerved in Mount Jura, not far 
from Geneva, which is high pacing to retain ſnow 11 
the winter. | 
The ſame they do alſo in the Griſons country, 
which is one of the higheſt paris of the Alps, travel- 
ling through which I did not ſet foot off ſnow for four 
days journey; at.the latter end of March. | 
VII. Thoſe long ridges and chains of lofty and top- 
5 ping mountains, which run through the whole conti | 
I _ ments Eaſt and Welt, as I have: elſewhere obſerved) 
ſervye to ſtop the evagation of the vapours to the North 
1 and South in hot countries, condenſing them like alem- 
b bic heads into water, and ſo by a kind of external di- 
ſtillation giving original to ſprings and rivers; and 
Ukewiſe by amafling, cooling, and conſtipating of 
4 them, turn them into rain; by thoſe means rendering 
"= 5 the feryid regions of the rofrid zone habitable... 
Ik̃)his diſcourſe concerning the uſe of mountains,.! 
| have made uſe of in another * treatiſe; 
but becauſe it is proper to- this place, I 
have, with ſome alterations ang. Merge” 
RES. ments here repeated it. 
1 I! had almoſt forgotten that uſe they are of to man- 
kind, in ſerving for boundaries and defences to the 
territories of kingdoms and commonwealthkss. 
A ſecond * I bave made choice af: more 
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Parr I. In the CREATION, © 1867 : 


exactly to ſurvey and conſider, is the body of man: 
wherein I ſhall endeavour to diſcover ſomething of the 


wiſdom and goodneſs of God; Firſt, By making ſome 


general obſervations concerning the body. Secondly, 
By running over and diſcourſing . its 
parts and members. 

1. Then in general, I ſay, the wiſdon and good- 
neſs of God appears in the erect poſture of the body 
of man, which is a privilege and advantage given to 
man, above other animals. But though this be ſo, yet 
I would not have you think, that all the particulars 1 
ſhall mention are proper only to the body of man, di- 
vers of them agreeing to many other creatures. It is 


not my buſineſs to conſider only the prerogatives of | 


man above other animals, but the endowments and 
perfections which Nature hath conferred on his body, 


though common to them with him. Of this erection : 


of the body of man, the antients have taken notice as 
a particular gift and favour of God. . 
© Pronaque cum ſpectent en caetera terram, 
Os homini ſublime dedit, coelumque tueri 
22S, wok et erectos ad ou tollere vultus. 
Ovid. 1 ad | 


2 


3 


4 


"Abd before him Sk ally in his ſecond book De W. | 


Deorum. 


© Ad hanc providentiam naturae tam diligentem | 


© tamque ſolertem adjungi multa poſſunt, è quibus i in- 
a telligatur quantae res hominibus à Deo, quamque 
© eximiae tributae ſunt, qui primùm eos humo exci- 


© tatos, celſos et erectos conſtituit, ut Deorum cogni- 


6 ' tionem coelum intuentes capere poſſent. Sunt enim 
r terra homines, non ut incolae atque habitatores, ſed. 
F S MAY ſuperarum rerum atque coeleſtium, , 
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« quarum ſpectaculum ad nullum alind genus animan= 


© tium pertinet. 
Man being the only ercature in this ſublunary 


world, made to contemplate heaven, it was conveni- 


ent that he ſhould have ſuch a figure or tus of the 
parts of his body, that he might conveniently look up- 
wards. But to fay the truth in this reſpect of contem- 
plating the heavens, or looking upwards, I do not 
ſee what advantage a man hath by this erection above 
other animals, the faces of moſt of them being more 
fupine than ours, which are only perpendicular to the 
horizon, whereas ſome of theirs ſtand reclining. But 

yet two or three other advantages we have of this e- 
n. which I ſhall here mention. 

Firſt, It is more commodious for the 3 of 
che head, which being full of brains, and very heavy 
(the brain in man being far larger in proportion to the 
bulk of his body, than in any other animal) would 


have been very painſul and weariſome to carry, if the 


neck had lain parallel or inclining to the horizon. 
Secondly, This figure is moſt convenient for pro- 
ſpect, and looking about one. A man may ſee further 
before him, which is no ſmall advantage for avoiding 
danger, and diſcovering whatever he ſearches after. 


Thirdly, The conveniency of chis ſite of our bo- 


dies will more clearly appear, if we conſider what a 
pitiful condition we had been in, if we had been con- 
ſtantly neceſſitated to ſtand and walk upon all four; 
man being by the make of his body, of all quadru- 
peds (for now I muſt compare him with them) the 

moſt unfit for that kind of inceſſus, as I ſhall ſhew a- 


non. And beſides that, we ſhould have wanted, at 


leaſt in a great meaſure, the uſe of our hand, that un- 


valuable inſtrument, without which we had wanted 
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moſt of thoſe advantages we enjoy as reaſonable erea · 
tures, as I ſhall more particularly demonſtrate after-" | 


wards. 
But it may be perchance objected by fone; that Na- 


ture did not intend this erection of the body, but that 


it is ſuperinduced and artificial; for that children at 
firſt creep on all four, according to that of the poet, 
9 Mon quadrupes, rituque tulit ſua membra fera- 
rum. Fo Ov1D. 
To which I anſwer, that there is ſo great an ine- 
quality i in the length of our legs and arms, as would 
make it extremely inconvenient, if not impoſſible, for- 
us to walk upon all four, and ſet us almoſt upon our 
heads; and therefore we ſee that children do not 
creep upon their hands and feet, but upon their hands 
and knees; ſo that it is plain that Nature intended us 
to walk as we do, and not upon all four. 
2. I argue from the //tus, or poſition of our 3 1 
for bad we been to walk upon all four, we had been 
the moſt prone of all animals, our faces being parallel 


to the horizon, and looking directly downwards. 


3. The greatneſs and ſtrength of the muſeles of the 
thighs and legs above thoſe of the arms, is a clear in- 
dication, that they were by Nature intended for a 
more difficult and laborious action, even the moving 


and transferring the whole body, and that motion to 


5 


be ſometimes continued for a great while together. 
As for that argument taken from the contrary fle- 
xure of the joints of our arms and legs to that of 


R quadrupeds, as that our knees bend forward, whereas 
the ſame joint of their hind- legs bends backward; 


and that our arms bend backward, whereas the d | 
of their fore-leps bend forward. Although the obſer- ' _ 
vation be as old as Ariſtotle, becauſe I think there is a 

es. © 
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miſtake in it, in not comparing the ſame joints (for 
the firſt or uppermoſt joint in a quadruped's hind-legs 
bend forward, as well as a man's knees, which anſwer 
to it, being the uppermoſt joint of our legs; and the 
like mutatis mutandis may be We of the arm) I ſhall 
not inſiſt upon it. 

Another particular which ay fond to eee | 
that. this ere& poſture of the body of man was intend- 
ed and deſigned by the wiſe and good Author of na- 
ture, is the faſtening of the cone of the pericardium to 

the midriff: an account whereof I ſhall give the read- 
ex out of the ingenious Dr. Tyſon's ow of the 0- 
rang-Outang, of. Denn Þri49e ff vs 

- Veſalius (ſaith he) and others N it a 8 
ty to man, that the pericardium, or bag that incloſes 
e heart, ſnould be faſten d to the diaphragm. Vela- 
lius tells us, (De Gorporis Humani fabrica, I. 6. C. 8.) 
© Cacterum involucri mucro, et dextii ipſius lateris 

© egregia portio ſepti tranſverſi nerveo circolo validiſ- 
ſime amploque admodum ſpatio connaſcitur, quod 
© hominibus eſt peculiare. The point of the pericar- 
*.djajn, and a very canſiderable portion of its right (ide, 

is moſt firmly faſten'd to the nervous circle of the 
_ © midriff for a large ſpace, which is peculiar to man- 

ind.“ So Blancardius, Anat. reformat. cap. 2. p. 8. 
Homo prae caeteris animalibus hoc peculiare habet, 
quod ejus pericardium ſepti tranſverſi medio ſemper 
© accreſcat, cum idem in quadrupedum genere liberum 
cet aliquanto ſpatio ab ipſo remotum ſit: man hath 
© this peculiar to him, and different from other ani- 
mals, that his pericardium doth always grow to te 
middle of the midriff; whereas in the quadruped kind 

© it is free and ved -ſome diſtance from it. 


1 The pericardium in man is therefore thus fallen , 
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that in . it might aſſiſt the diaſtole of the 
diaphragm: for otherwiſe the liver and ſtomach being 
ſo weighty, they would draw it down too much to- 
wards the abdomen, ſo that, upon the relaxation of its 


fibres in its diaſtole, it would not aſcend ſufficiently 


into the 7horax, ſo as to cauſe a ſubſidency of the lungs 
by leſſening. the cavity there. In-quadrupeds there is 
no need of this adheſion of the pericardium to the 
diaphragm; for in them, in expiration, when the fibres 


of the diaphragm are relaxed, the weight of the vi/ce- 


ra of the abdomen will eaſily wr the diaphragm up 
into the cavity of the thorax, and ſo perform that ſer- 


vice. Beſides, were the pericardium faſten d to the 
= diaphragm i in quadrupeds, it would hinder its ſyſtole ä 
in inſpiration, or its deſcent downwards upon the _ ., 


contraction of its muſcular fibres; and the more, be- 


cauſe the diaphragm being thus tied up, it could not 
- then ſo freely force down the weight of the vijſcera, 


which are always preſſing upon it, and conſequently 


not ſufficiently dilate the cavity of the thorax, and there- 
fore muſt hinder" their inſpiration. Thus we ſee how 


neceſſary it is, that in man, the pericardium ſhould 
be faſten'd to the diaphragm, and in quadrupeds ho- 
inconvenient it would be. And ſince we find this 
« difference between the hearts of brutes and men in 


: . this particular, how can we imagine but that it muſt 


needs be the effect of wiſdom and deſign, and tha 
© man was intended by nature to walk erect, and 
not upon all four, as quadrupeds do? „ x 
II. The body of man may thence be proved whe: | 


the effect of wiſdom, becauſe: there is nothing in it 


deficient, nothing ſuperfluous, nothing but hath its 
end and-uſe. So true are thoſe maxims We have al- 
ready made uſe of, Natura nihil-facit as and 
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Natura non abundat in ſuperfluiz,nec deficitin neceſ- 
© ſariis, no part that we can well ſpare. © The eye can- 
not Ly to the hand, I have no need of thee, nor the 
head to the feet, I dave no need of you, x Cor. xii. 
21. that I may uſurp the Apoſtle's ſimilitude. 
The belly cannot quarrel with the members, nor 
they with the belly, for her ſeeming ſloth: as they 
provide meat for her, ſo ſhe concocts and diſtributes 
it to them. Only it may be doubted to what uſe 
the paps in men ſhould ſerve. I anſwer, partly for or- 
nament, partly for a kind of conformity between the 
ſexes, and partly to defend and cheriſh the heart; in 
ſome they contain milk, as in a Daniſh family we 
read of in Bartholine's anatomical obſervations. 
However, it follows not that they or any other parts 
of the body are uſeleſs, becauſe we are ignorant. 
I have lately met with a ſtory in Seignior Paulo 
Boccone his Natural Obſervations, printed at Bologna 
in Italy, 1684; well atteſted, concerning a country- 
man, called Billardino di Billo, living i in a village be- 
longing to the city of Nocera in Umbria, called So- 
mareggio, whoſe wife dying, and leaving a young in- 
fant, he nouriſhed it with his own milk. This man, 
either becauſe in the ſmall village where he lived there 
was not a wet nurſe to be had, or becauſe he was not 
able to hire one, took the child, and applying it to 
his own boſom, and putting the nipples of his breaſts 
Into its mouth, invited it to ſuck, which the infant 
did, and after divers times drawing, fetch'd ſome 
milk; whereat the father encouraged, continued to ap- 
ply it, and ſo after a while it brought down the milk 
ſo plentifully as to nouriſh it for many months, till it 
was fit to be weaned. Hereupon my author having 


proved by ſufficient authority of able anatomiſts, ſuch 


— 
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as Franciſcus Maria Florentinus, and Marcellus Mal- 
pighius, that the paps of men have the ſame ſtructure 
and the ſame veſſels with thoſe of women, concludes, 
that nature hath not given paps to men, either to no 
purpoſe, or for mere ornament, but, if need requires, 
to ſupply the defect of the female, and give ſuck to 
the young. þ 

lad we been born with a large wen upon our faces, 
or a Bayarian poke under our chins, or a great bunch 
upon our backs like camels, or any the like ſuperflu- 
ous excreſcency, which ſhould be not only uſeleſs but 
troubleſome, not only ſtand us in no ſtead, but alſo 
be ill-favoured to behold, and burdenſome to carry 
about, then we might have had ſome pretence to 
doubt. whether an intelligent and bountiful Creator 
had been our architect; for had the body been made 
by chance, it muſt in all likelihood have had many of 
theſe ſuperfluous and unneceſſary parts. 

But now ſeeing there is none of our members but 
hath its place and uſe, none that we could ſpare, or 
conveniently live without, were it but thoſe we ac- 
count excrements, the hair of our heads, or the nails _ 
on our fingers ends; we mult needs be mad or ſottiſh, 
if we can conceive any other than that an infinitely 
good and wiſe God was our Author and Former. 

III. We may fetch an argument of the wiſdom 
and providence of God from the convenient ſituati- 
on and diſpoſition of the parts and members of our 
bodies : they are ſeated moſt conveniently for uſe, for 
ornament, and for mutual aſſiſtance. Firſt, for uſe; 
ſo we ſee the ſenſes of ſuch eminent uſe for our well- 
being, ſituate in the head; as ſentinels in a watch- . 
tower, to receive and convey to the ſoul the impreſ- 
_— of external objects. * Senſus autem ingerpretes 
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© ac nuntii rerum in-capite tanquam in arce mirifice ad 
© uſus neceſſarios et facti et collocati ſunt.” . Cic. de 
Mat. Deorum. The eye can more eaſily ſee things 


at a diſtance, the ear receive ſounds from afar : how 


could the eye have been better placed, either for beauty 
and ornament, or. for the guidance and direction of 


the whole body? As Cicero proceeds well, Nam O- 


* culi tanquam ſpeculatores altiſimum locum obti- 
© nent, ex quo plurima conſpicientes funguntur ſuo 


© munere: et Aures quae ſonum recipere debent, qui 
natura in ſublime fertur, recte in altis corparum par- 


© tibus collocatae ſunt; itemque Nares, eo quod omnis 


odor ad ſuperiora fertur, recte furſum ſunt. For the 
1 "eyes, like ſentinels, occupy the higheſt place, from 


© whence ſeeing many things, they perform their func- 


4 tions: and the ears, which are made for the recepti- 


on of ſounds, which naturally are carried upwards, 
* are rightly placed in the uppermoſt parts of the bo- 
dy; alſo the noſtrils, becauſe all odors aſcend, are 
e fitly ſituate in the ſuperior parts. I might ſtance 
in the other members : how could the hands have been 
more conveniently placed for all ſorts of exerciſes and 
works, and for the guard and ſecurity of the head and 
principal parts? The heart, to diſpenſe life and heat 
to the whole body, viz. near the center ; and yet be- 
cauſe it is harder for the blood to aſcend than deſcend, 
ſomewhat nearer the head. It is alſo obſervable, that 
the ſinks of the body are removed as far from the noſe 
and eyes as may be, which Cicero takes notice of in 
the ſore - mentioned place. Ut in aedificiis arehitecti 
avertunt ab Oculis et Naribus Dominorum ea quae 
« profluentia neceſſario eſſent tetri aliquid habitura, ſic 
natura res ſimiles procul amandavit a ſenſibus. 
Secondly, For ornament. What could have been 


3 
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better contrived, than that thoſe members which are 
pairs, ſhould ſtand by one another in equal altitude, 


and anſwer on each fide one to another? And, 
Thirdly, For mutual aſſiſtance. We have before 

ſhewed how the eye ſtands moſt conveniently for 

guiding the hand, and the hand for defendin g the eye; 


and the like might be ſaid of the other parts, they are 
ſo ſituate as to afford direction and help one to ano- 


ther. This will appear more clearly, if we imagine a- 
ny of the members fituate in contrary places or poſi- 
tions; had a man's arms been fitted only to bend 
backwards kehind him; or his legs only' to move 
backwards, what direction could his eyes then have 
afforded him in working or walking? Or how could 
he then have fed himſelf? Nay, had one arm been 
made to bend forward, and the other directly back- 
ward, we had then loſt half the uſe of them, ſince they 
could not have aſſiſted one the other, in any action. 
Take the eyes, or any other of the organs of ſenſe, 
and ſee if you can find any ſo convenient a ſeat for 
them in the whole body, as that they now poſſeſs. 
IV. From the ample proviſion that is made for tlie 
defence and ſecurity of the principal parts: thoſe are, 
1. The heart, which is the fountain of life and vege- 
tation, * Officina ſpirituum vitalium, principium et 
© fons caloris nativi, lucerna humidi radicalis; and 
that may I ſpeak with the chymiſts, ipſe ſol microcoſ- 
mi, the very ſun of the microcoſm, or little world, 
in which is contained that vital lame or heavenly fire, 


which Prometheus is fabled to have ſtole from Jupiter; 


or, as An phraſes it, that Avdxoyov TO Tav dx 
v cox, Divinum quid reſpondens elemento ſtella- 
rum. This for more ſecurity is ſituate in the center 
of the trunk of the body, covered firſt with its own 


* 
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membrane, called pericardium, lodged within the ſoft 
bed of the lungs, encompaſs'd round with a double 
fence, (1.) Of firm bones or ribs to bear off blows; 
 (2.) Of thick muſcles and skins, beſides the arms, 
conveniently placed to fence off any violence at a 
diſtance, before it can approach to hurt it. 2. The 
brain, which is the principle of all ſenſe and motion, 
the fountain of the animal ſpirits, the chief ſeat and 
palace royal of the ſou]; upon whoſe ſecurity depends 
whatever privilege belongs to us as ſenſitive or rati- 
onal creatures. This, I ſay, being the prime and im- 
_ - mediate organ of the ſou], from the right conſtitution 
0 Vbereof proceeds the quickneſs of apprehenſion, a- 
=. cuteneſs of wit, ſolidity of judgment, method and or- 
= der of invention, ſtrength and power of memory; 
which if once weaken'd and diſordered, there follows 
nothing but confuſion and diſturbance i in our appre- 
henſions, thoughts and judgments, is environed round 
about with ſuch a potent defence, that it muſt be a 
mighty force indeed that is able to injure it. _ 

I. A skull ſo bard, thick, and tough, that it is al- 
moſt as eaſy to ſplit a helmet of iron as to make 4 
fracture in it. 2. This covered with skin and hair, 
which ſerve to keep it warm, being naturally a very 
cold part, and alſo to quench and diſſipate the force 
of any ſtroke that ſhall be dealt it, and retund the edge 
of any weapon. 3. And yet more than all this, there 
is ſtill a thick and tough membrane which hangs looſ- 
er about it, and doth not ſo cloſely embrace it, (that 

they call dura mater :) and in caſe the skull happens to 
be broken, doth often preſerve it from injury and 
diminution: and, laſtly, a thin and fine membrane, 
ſtrait, and cloſely adhering, to keep it from quaſhing 
and ſhaking. The many pairs of nerves proceeding 
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from it, and afterwards diſtributing and branching 
themſelves to all the parts of the body, either for nu- 


trition or motion, are wonderful to behold in pre- 
pared bodies, and even in the ſchemes and figures of 


Dr. Willis and Vieuſſens. 


I might inſtance (3.) in the lungs, which are ſo 
uſeful to us, as to life and ſenſe, that the vulgar think 
our breath is our very life, and that we breathe out 
our ſouls from thence : ſuitable to which notion, both 
anima and ſpiritus in Latin, and re in Greek, are 


derived from words that ſignify breath and wind: and 


efflare or exhalare animam ſignify to die. And the old 
Romans uſed to apply mouth to mouth, and receive 
the laſt gaſps of their dying friends, as if their ſouls © © 

had come out that way. From hence, perhaps, might 


_ firſt ſpring that opinion of the vehicles of ſpirits ; the 


vulgar, as I hinted before, conceiving that the breath 
was, if not the ſoul itſelf, yet that wherein it was waft- 
ed and carried away. - Theſe lungs, I ſay, are, for their 
better ſecurity and defence, ſhut vp in the ſame cavi- 


ty with the heart. 


V. In the abundant proviſion that. is made nad 


evil accidents and inconveniences. And the liberality 
ol nature, as to this particular, appears, 1. In that 
| ſhe hath given many members, which are of eminent 
uſe, by pairs, as two eyes, two ears, two noſtrils, two 


hands, two feet, two breaſts, [-zammae, ] two reins; 
that ſo, if by any croſs or unhappy accident one ſhould 
be diſabled or render'd uſeleſs, the other might ſerve 
us tolerably well ; whereas had a man but one hand, 
or one eye, &c. 55 that were gone, all were gone, and 
we left in an evil caſe. See then, and acknowledge the 
benignity of the Deity, who hath beſtowed upon us 


two 2 and two "Jes, and ier the like * not 
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only for our neceſſity but conveniency, ſo long as we 
enjoy them; and for our ſecurity, in caſe any miſchance 
deprive vs of one of them. 2. In that all the veſſels of 
the body have many ramifications : which particular 
branches, though they ſerve mainly for one member or 
muſele, yet ſend forth ſome twigs to the neighbouring 
muſcles; and ſo interchangeably, the branches that 
ſerve theſe, ſend to them. So that if one branch chance. 
to be cut off or obſtructed, its defect may, in fome 
meaſure, be ſupplied by the twigs that come from the 
neighbouring veſſels. 3. In that ſhe hath provided fo 
many ways to evacuate What might be hurtful to us, or 
breed diſeafes in our bodies. If any thing oppreſs the 
head, it hath a power to free itſelf by ſneezing: if any 
thing fall into the lungs, or if any humour be diſcharg- 
ed upon them, they have a faculty of clearing them · 
ſelves, and caſting it up by coughing: if any thing clog 
or burden the ſtomach, it hath an ability of contract 
ing itſelf, and throwing it up by vomit, Beſides theſe 
ways of evacuation, there are fiege, urine, ſweating, 5 
haemorrhaiges from the noſe, and hacmorrhoidal veins, 
fluxes of rheum. Now the reaſon why nature hath 
provided ſo many ways of evacuation, is, becauſe of 
tte different humours that are to be voided or caſt 
- - ©, out. When therefore there is a ſecretion made of any- 
© noxious humour, it is carried off by that emunctory, 
whoſe pores are fitted to receive and tranſmit the mi- 
nute parts of it; if at leaſt this ſeparation be made by 
| percolation, as we will now ſuppoſe, but not aſſert. 
Yet I doubt not but the ſame humour may be caſt off 
by divers emunctories, as is clear in urine and ſweat, 
which are for main the ſame humour en off ſevera 
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ways. 


To this head of - proviſion. ageinſb inconveni- 
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ences, I ſhall add an obſervation or two concern- 
ing ſleep. 

1. Sleep being neceſſary to man and other animals 
for their refreſhment, and for the reparation of that 
great expence of ſpirits, which is made in the day-time, 
by the conſtant exerciſe of the ſenſes and motions of 


the muſcles, that it might eaſe and refreſh us indeed; 


nature hath provided, that tho' we lie long upon one 
fide, we ſhould have no ſenſe of pain or uneaſineſs dur- 


ing our Teſt, no, nor when we awake. Whereas in 


reaſon. one a think, that the whole weight-of the 
body preſling the muſcles and bones on which we lie, 
ſhould be yery burdenſome and uneaſy, and create a 
grievous: ſenſe of pain; and we find by experience that 
it doth ſo, when we lie long awake in the night, we 


being not able (eſpecially if never ſo little indiſpoſed) 


reſt one quarter of an hour in the ſame poſture with- 


: * ſhifting of ſides, or at leaſt etching this way and 


t way, more or leſs. How this may be effected is 


A a great queſtion. To me it ſeems moſt probable, that 
it is done by an inflation of the muſeles, whereby they ... 
become both ſoft, and yet renitent like ſo many p- 
los, diſſipating the force of the preſſure, and ſo pre- 
venting or taking away the ſenſe of pain. That 
ile muſcles are in this manner inflated in time of reſt, . 


appears to the very eye in the faces of children, and 
may be proved from that when we reſt in our clothes, 


We are fain to looſen our garters, ſhoe-ſtrings, and o- 
ther ligatures, to giye the ſpirits free paſlage, elſe we 

| ſhall experience pain and uneaſineſs in theo parts, 
| which when we are waking we find not. | ; 


The reaſon ofthis phaenomenon, viz. that s nn 


or want of pain, we experience in ſleepy dating and 


er a long decubitus on one ſde, Dr. ns; in his 
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Journey to paris, p. 113. and Pr. Jones in his treatiſe 

of the myſteries of Opium revealed, attribute to the re- 
laxation of the nerves and . in time of ſleep; 
and the ſenſe of pain and uneaſineſs when we lie awake 
to the tenſion of them during that time. This I do 
not deny, but yet I think the reaſon I have aſſigned 
hath a great intereſt in that reſt and eaſineſs we enjoy 
when aſleep. 

2. Becauſe ſleep is inconfiſient with the ſenſe of 
pain, therefore during reſt, thoſe nerves which con- 
vey that motion to the brain, which excites in the ſoul 
a ſenſe of pain, are obſtructed. This I myſelfhave had 
frequent experience of, ſince I have been troubled 
with ſores on my legs. Upon ſudden awakening, find- 
ing myſelf at perfect eaſe, and void of all ſenſe of pain 
for a minute's time or more, the pain then by degrees 
returning, which I could attribute to nothing but the 
diſſipating that vapour, or whatever elſe it were, 
which obſtructed the nerves, and giving the dolorific 


motion free paſſage again. 


Upon ſecond thoughts, and reading what Dr. 1. 
ſter and Dr. Jones have written concerning this ſub- 
jeR, F rather incline to believe, that the motion cau- 
ſing a ſenſe of pain, is convey d to the brain by the 
nerves themſelves in tenſion, as we ſee in cords, any 
the leaſt touch at one end paſſes ſpeedily to the other 
when they are ſtretch'd, which it doth not when they 
are relaxed, and not by: the ſpirits paſſing through 


them: and on the other ſide, the unſenſibleneſs of pain 


proceeds rather from the relaxation of the nerves than 


: their obſtruction. - But yet this tenſion of the nerves 
and muſcles is owing to the ſpirits N down i into 


_ and diſtending them. 
VI. From the conſtancy that is obſeryed in the | 


D 
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number, ſigure, place, and make of all the principal : 
parts; and from the variety in the leſs. Man is al- 
ways mending and altering bis works: but Nature 
_ obſerves the ſame tenor, becauſe her works are ſo per- 
fect, that there is no place for amendments nothing 
that can be reprehended. The moſt ſagacious men in ſo 
many ages, have not been able to find any flaw in theſe 
| divinely contrived and formed machines, no blot or 
* error in this great volume of the world, as if any 

© thing had been an imperfet eſſay at the firſt,” (to uſe 
the biſhop of Cheſter's words:) nothing that can be 
altered for the better; nothing but if it were altered 
would be marred. This could not havebeen, had man's 
body been the work of chance, and not counſel and 
providence, Why ſhould there be conſtantly the ſame 
parts? why ſhould they'retain conſtantly. the ſame 
places? hy ſhould they be endued with the ſame 
- ſhape and figure? Nothing fo contrary as conſtan- 
cy and chance. Should I ſee a man throw the ſame 
number a thouſand times together upon but three dice, 
could you-perſuade me that this were accidental, and 
that there was no neceſſary cauſe of it? How re 
more incredible then is it, that conſtancy in ſuch a 
variety, ſuch a multiplicity of parts, ſhould be the re- 

| ſult of chance? Neither yet can theſe works be the ef- 
fects of neceſſity or fate, for then there would be the 
fame conſtancy obſerved in the ſmaller as well as the 
larger parts and veſſels; whereas there we ſee nature 
doth ludere, as it were, ſport itſelf ; the minute rami- 
fications of all the veſſels, yeins, arteries, and nerves, 

infinitely varying in individuals of the ſame ſpecies, ſo 

that they are not in any two alice. 58 
VII. The great wiſdom of the divine Creator ap- 

a 9 in that there | is pleaſure annexed to ole acti- h 
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ons that are neceſſary for the ſupport and preſerva- 
tion of the individuum, and the continuation and pro- 


pagation of the ſpecies; and not only ſo, but pain to 


the neglect or forbearance of them. For the ſupport 
of the perſon, it hath annex'd pleaſure to eating and 
drinking; which elſe, out of lazineſs or multiplicity 
of buſineſs, a man would be apt to neglect, or ſome- 
times forget. Indeed, to be obliged to chew and ſwal- 
low meat daily for two hours ſpace, and to ſind no re- 
liſh or pleaſure in it, would be one of the moſt bur- 
denſome and ungratefu] tasks of a man's whole life. 


But becauſe this action is abſolutely neceſſary, for a- 


bundant ſecurity Nature hath inſerted in vs a painful 
ſenſe of hunger to put us in mind of it, and to reward 


dur performance, hath adjoined pleaſure to it. And 


as for the continuation of kind, I need not tell you, 


that the enjoyments which attend thoſe actions 1285 
the higheſt gratifications of ſenſG. | 
VIII. The wonderful art and rovidence of the 
Contriver and Former of our bodies, appears in the 


| multitude of intentions he muſt have in the forma- 


tion of the ſeveral parts, or the qualifications they re- 


| quire,” to fit them for their ſeveral. uſes. * Galen in 


his book De Formatione Foetus, takes 


.v 
Biſhop of Che: notice, That there are in a human 


ſter's Nat. Rel. 


e body above ſix hundred ſeveral 


muſcles, and there are at leaſt ten 
6 ſeveral intenſions or due qualifications to be obſer- 


ved in each of theſe ; proper ſigure, juſt magnitude, 


© right diſpoſition of its ſeveral ends, upper and lower, 


4 e of the whole, the inſertion of its proper 


© nerves, veins, and arteries, which are each of them 


to be duly placed; ſo that about the muſcles alone, 
5 42 no leſs than fix thouſand ſeveral ends or aims are to 


_ 
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«© be attended to. The bones are reckoned to be 284: 
© The diſtin& ſcopes or intentions in each of theſe are 
© above 40, in all about Io0000;: And thus it is in ſome 
6 proportion with all the other parts, the skin, liga · 
© ments, veſſels, glandules, humours: but more eſpe- 
* cially with the ſeveral members of the body, which 
© do, in regard of the great variety and multitude of 
© thoſe ſeveral intentions required to them, very much 
© exceed the homogeneous parts. And the failing in any 
* one of theſe, would cauſe irregularity in the body, 
and i in many of them ſuch as would be very notori - 
* ous.” Now to imagine that ſuch a machine compo- 
ſed of ſo many parts, to the right form, order and mo- 
tion whereof ſuch an infinite number of intentions 
are required, could be made without the contrivance 
of ſome wiſe agent, muſt needs be nne in the 
higheſt degree. . 
This wonderful eien of bemun bodies : 
to viewing the life, may be ſeen at large in the 3 
lent figures of Spigelius and Bidloo; their ſituation, 
order, connexion and manner of ſeparating them, in 
| Lyſerus his Cult. Anatom. The almoſt inſinite ramifi- 
cations, and inoculations of all the ſeveral ſorts of 
veſſels, the ſtructures of the glands; and other brgans, 
may eaſily be detected by glaſſes, and trac'd by-blow- 
ing in of air, and drying them, or by injecting through 
peculiar ſyringes, melted wax, or quickſilver; the o- 


perations whereoÞ may be learnt out of eee 2 5 


Caſpar Bartholine, and Antonio Nuck. N 
IX. Another argument of wiſdom and abg l in 
contrivance of the body of man, and other animals, 


is the fitting of ſome parts to divers offices and uſes, 


whereby nature doth (as the proverb is) V fdelit 
duos partetes dealtare\ ay - , Stop two DP A OY buſk.? | 
Q 2 
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- "Boy for inſtance, the tongue ſerves not only for taſting, 
but alſo to aſſiſt the maſtication of the meat and deglu- 
tition, by turning it about, and managing it in — 
mouth, to gather up the food in man by licking; 

the bon and cat-kind by lapping; in kine, by * 
ing up the graſs.: particularly in man, it is of admi- 
rable uſe for the formation of words and ſpeaking. 

The diaphragm and muſcles of the abdomen, or 
lower belly, are of uſe, not only for reſpiration, but 
alſo for compreſſing the inteſtines, and forcing the 
chyle into the lacteal veins, and likewiſe out of the 
ſaid veins into the hracic channel: and here, to note 
that by the way, appears the uſe of a common recep- 

tacle of chyle, that by the motien of the muſcles of 
reſpiration, it being preſſed upon, the chyle might 
with more facility be impelled into the fore-mention'd 
duct. Beſides, this action of reſpiration and motion 
of the ſaid diaphragm and muſceles, may ſerve alſo for 
- the comminution and concoction of the meat in the 
ſtomach (as ſome, not without reaſon, think) by their 
conſtant agitation and motion upwards and downs 
Wards, reſembling 1928 dee or braying * mate · 
rials ine mortar. 3 7 

And to inſtance in no more, eee contrac- : 
tion and pulſe of the heart ſerves not only for the cir- 
culation of the blood, but alſo for the more perfect 
mixture of its parts, preſerving its due craſis and flui- 
dity, and incorporating the chyle and other juices it 
receives with it. 

X. "The wiſdom and goodneſs too of- the Divine 
Former of our bodies appears in the nouriſhment/of 
them: for that food which is of a wholeſome juice, 
and proper to nouriſh and preſerve them in a health- 


ſul ſlate, i is both A AG to the taſte, and . a 
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agreeable to the ſtomach, and continues to be ſo till 
our hunger and thirſt be well appeaſed, and then be- 
gins to be leſs pleaſant, and at laſt even nauſeous and 
loathſome. The full ſtomach loaths the honey- 
%% 1 CO RR + 
On the other fide; at which is unwholeſome and 
unſit for nouriſnment, or deſtructive of health, is alſo 
unpleaſant to the taſte, and ungrateful and diſagreeable 
to the ſtomach, and that more or leſs according as it 
is more or leſs improper or noxious. And though 
there be ſome ſorts of food leſs pleaſant to the taſte, 
-which by uſe may be rendered: grateful; yet to per- 
ſons that are in health, and in no neceſſity: of uſing 
ſuch viands; Ithink it were better to abſtain from them, 
and follow nature in eating ſuch things as are agree- 
able to their palate and ſtomach: for ſuch unpleaſant 
diet muſt needs alter the temper of the body, before 
it can become acceptable; and doubtleſs for the 
Moe. RE, $6 ee e 
I T might add hereto, that even pain, which is the 
moſt grievous and afflictive thing that we are ſenſible 
of, is of great uſe to us. God hath annexed a ſenſe of 
= pain to all diſeaſes and harms of the body in ward and 
outward, (and there is no pain but proceeds from 
' ſome harm or diſeaſe) to be an effectual ſpur to excite 
and quicken us to ſeek for ſpeedy help or remedy. 
and hath ſo ordered it, that as the diſeaſe heals; ſo the 
pain abates. Neither doth pain provoke us only to 
ſeek eaſe and relief when we labour under it, hut alſo 
makes us careful to avoid for the future all ſuch things 
as are productive of it.; that is, ſuch things as are 
hurtful to our bodies, and deſtructive of the health aud 
well-being of them, which alſo ate, for the molt part, 
= prohibited by God, and ſo ſinful and injurious to oui 
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fouls. 80 we fee what care the Divine Providence hath 


taken, and what effectual means it hath uſed for the 


healing of our diſeaſes, and the maintenance and pre- 
ſervation of our health. This is the true reaſon of 
pain: howbeit, I will not deny, but that God doth 
ſometimes himſelf immediately inflict diſeaſes, even 
upon his own children, for many good conſiderations 
which I ſhall not here enumerate, Neither ſhall I men- 
tion the uſes that parents and maſters make of it, for 
the correcting their children and ſervants, or magi- 
ſtrates for the puniſhing of malefactors, they being 
beyond my ſcope; only I cannot but take notice, that 
- It-is:4/20x6xpr5v, a thing of manifold uſes, and neceſ- 
_ ary for the government both of commonwealths and | 
families. TE 

XI. Some fetch an argument of providence from 
the variety of lineaments in the faces of men, which 
is ſuch, that there are not two faces in the world ab- 
ſolutely alike ; which is ſomewhat ſtrange, fince all the 


parts are in /becic the ſame. | Were nature a blind ar- 


chitect, I ſee not but the faces of ſome men might be 
_ _ as like, as eggs laid by the ſame hen, or bullets caſt in 
the ſame mould, or drops of water out of the ſame 
bucket. This particular I find taken notice of by 
Pliny in his ſeventh book, cap. 1. in theſe words: 
jam in facie vultuque noſtro, cum ſint decem aut 
_ © paulo: plura membra, nullas duas in tot millibus ho- 
minum indiſeretas enges exiſtere, quod ars nulla in 
© paueis numero praeſtet affectando; to which, a- 
- mong other things, he thus prefaces, © Naturae vero, 
© rerum vis MIR — in omnibus momentis fide 

( caret. 
Though this at firſt may dem to be a matter of 
Canall: moment, yet, if duly conſider'd, it will appear 
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to be of mighty importance in all human affairs: for 
ſhould there be an undiſcernible ſimilitude between di- 
vers men, what confuſion and diſturbance would ne- 
ceſſarily follow? what uncertainty in all fales and 
conveyances, in all bargains and contracts? what 
frauds and cheats, and ſuborning of witneſſes? what 
a ſubverſion of all trade and commerce? what hazard 
in all judicial proceedings? in all aſſaults and batte- 
ries, in all murders. and aſſaſſinations, in thefts and 
robberies, what ſecurity would there be to malefactors? 
' who could ſwear that ſuch and ſuch were the perſons 
that committed the facts, though they ſaw: them ne- 
ver ſo clearly ? Many other inconveniencies might be 
inſtanced in: ſo that we ſee this is no contemptible 
N e of the wiſdom and goodneſs of God. 5 
Neither is the difference of voices leſs conſiderable 
| foo the diſtinguiſhing of ſexes and particular perſons, 
and individuals of all animals, than that of faces; as 
Dr, Cockburn makes out, Eſay, &c. Part II. Pag. 68. 
&c. Nay, in ſome caſes more; for hereby perſons in 
the dark, and thoſe that are blind, may know and di- 
Ringuiſh one another, which is of great importar-e 
to them; for otherwiſe they 1 be moſt groby 
Mons and abuſed. - 
Farther we may add out of we ſame en p. 71. 
0 And to no other cauſe [than the wiſe Providence of 
© God] can be referred the no-leſs ſtrange diverſity of 
© hand-writings. Common experience ſhews, that 
© though hundreds and thoufands were taught by one 
© maſter, and one and the ſame form of writing, yet 
they ſhould all write differently: whether men write 
Court or Roman hand, or any other, there is ſome- 
© thing peculiar i in every one's writing, which diſtin= 
© guiſheth it, Some, indeed, can * 


þ ent 
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© character and ſubſcription ; but the inſtances are 
© rare; nor is it done without pains and trouble: nay, 
0 © the eg expert and skilful cannot write much ſo ex- 
*aAtly like, as that it cannot be known, whether it be 
genuine or counterfeit. And if the providence of 
God did not ſo order it, what cheats and forgeries too 
would daily be committed, which would not only 
juſtle private men out of their rights, but alſo un- 
* hinge Mun and governments, and turn all into con- 
fuſion? the diverſity of hand-writings is of mighty 
„great uſe to the peace of the world; it prevents 
* fraud,'and ſecures mens property; it obligeth the 
£ living and preſent to honeſty and faithfulneſs ; it im 
_© porteth the mind of the abſent, andſheweth the will of 
© the dead, which ought to be ſacredly obſeryed. And 
what is ſo. very uſeful, is not the effect of any human 
o concert, Men did not of themſelves agree to it, they 
« are only carried to it by the ſecret providence of 
c God, who underſtandeth and mindeth what is for 
e the good and intereſt of mankind in OF, and 
* of every particular perſon,” '; 

Add farther to all this, that whereas . — are 3 
veral parts peculiar to brutes, Which are wanting in 
manz as for example, the ſeventh or ſuſpenſory muſcle | 

of the eye, the nictating membrane, the ſtrong aponeu- F 
$ » roſes on the ſides of the neck, called by ſome packwax, | 
it is very remarkable, that theſe parts are of eminent : 
aud conſtant uſe to them, as I ſhall particularly ſhew 4 
hereafter, but to man would kave been altogether 4 | 
"leſs and ſuperfluous, —- | 
- + have done with my prot earns, I pro- 
| ceed now more accurately and minutely to conſider 
ſome particular parts or members of the body; and 
fut, the Head, becauſe it was to contain a large brain 
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made of the moſt capacious figure, as near as could be 


to a ſpherical ; upon this grows the hair, which, tho' 


it be eſteemed an excrement, is of great uſe (as I ſhew- 
ed before) to cheriſh and keep warm the brain, and to 
quench the force of any ſtroke that might otherwiſe | 
endanger the skull. It ſerves alſo to disburthen the 
brain of a-great deal apa moiſture whezewith 
it abounds. 

I find it remark'd by Machetti, A > oth 0 
in Padua, that the cauſe of baldneſs in men is the 
dryneſs of the brain, and its ſhrinking from the crani- 


um or skull; he having obſerv'd, that in bald perſons, 


under the bald part, there was always a vacuity or 
empty ſpace between the skull and the brain. And, laſt- 
ly, to name no more, it ſerves allo for a graceful orna · 
ment to the face, which our preſent age is ſenſible e- 
nough of, dae wine ſo much money pg falſe hair 
and periwigs. : 

Secondly, Anouber member which I mall! more par- 


tionlarly treat of, is the Eye, a part ſo artificially com- 


poſed, and commodiouſly ſituate, as nothing can be 
contrived better for uſe, ornament: or; ſecurity, no- 


thing to advantage added thereto, or altered therein. 
Ol the beauty of the eye I ſhall ſay little, leaving that 
to poets and orators ; that it is a very pleaſant and 

lovely object to betiald, if we conſider. the figure, co- 


lours and ſplendor of it,-is the leaſt that I can; ſay. 


The ſoul, as it is more immediately and ſtrongly. moy- 


ed-and affected by this part than any other, ſo doth it 


manifeſt all its paſſions and perturbations by this. As 


the eyes are the windows to let in the ſpecies of all ex- 
terior objects into the dark cells of the brain, for the 
information of the ſoul; ſo are they flaming torches to 


| xevealto thoſe abroad, bow the ſoul within is moved | 
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or affected. | Theſe repreſentations made by the im- 
preſſions of external objects upon the eye, are the moſt 
clear, lively and diſtinct of any others. Now to this 


uſe and purpoſe of informing us what is abroad round 


about us in this -afpeRable world, we ſhall find this 
ſtructure and mechaniſm of the eye, and every part 
thereof, ſo well fitted and adapted, as not the leaſt cu- 
rioſity can be added: for, firſt of all, the humours 
and tunicles are purely tranſparent, to let i in the light 

and colours unfoiled and unſophiſticated by any in- 
ward tinQure; It is uſually ſaid by the Peripatetics, 
that the eryſtalline hamour of the eye (which they i- 
neptly fancied to be the immediate organ of viſion, 
wherein all the ſpecies of external objects were termi- 
nated) is without all colour, becauſe its office was to 
diſcern all colours, or at leaſt, to receive the ſpecies of 


ſeveral colours, and convey them to the common 


ſenſe. Now if itſelf had been coloured, it would have 
tranſmitted all viſible objects tinured: with the ſame 


colour; as we ſee whatever is beheld through a colour - 
l glaſs, appears of the ſame colour with the - glaſs; 


and to thoſe that have the jaundice,” or the like ſuf- 
ſuſion of eyes, objects appear of that fame colour 
wherewith' their eyes are infected. This they ſay, is 

in a great meaſure true, altho* they are much miſtaken 


about the organ and manner of viſion, and the uſes of 


the humours and membranes of the eye. Two rea- 


ſons therefore may be aſſigned, why all the membranes. 
and humours of the eye are perfectly pellucid, and 


void of colour. Firſt, For the cleatneſs. Secondly, 
For the' diſtinctneſs of: viſion 
Firſt, The clearneſs ; - for had the Gee an hn- 


mours of the eye, all, or any of them, been colorate, 


mat of the rays proceeding from * odjees 
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would have been ſtopt and ſuffocated before they 
could come to the bottom of the eye, where the formal 
organ of viſion is ſituate; for it is a moſt certain rule, 

how much any body hath of colour, ſo much hath it 

of opacity, and by ſo much the more unfit it is to 

tranſmit the ſpecies. I 

Secondly, For the Aer viſio Rh as I 
ſaid befote, and the Peripatetics: obſerve: well, were 
the humours of the eye tinctured with-any colour, 
the} would refund that colour upon the object, and fo © 
it would not be repreſented to the ſoul, as in itſelf it is. 

So we ſee, that through a coloured glaſs things appear 

as well more dim nee as tinctured with the | 

colour thereof. e Rs .K e en 5 r 

Secondly, The parts of Fa eye are e made e 5 

and eſpecially the cryſtalline humour, which is of a 

lenticular figure, convex on both ſides; that, by the . 
refractions there made, there might be a direction of 
many rays coming from one point in the object, viz. 
as many as the pupil can receive, to one point an- 
ſwerable in the bottom of the eye, without which the 
ſenſe would be very obſcure; and alſo confuſed. There 
would be as much difference in the clearneſs and diſ- 

tinction of viſion, were the outward ſurface of the u- 

nica cornea plain, and the cryſtalline humour removed; 

as between the picture received '0n-white: paper in a". 

dark room through an open or empty hole, and the 
ſame received through a hole furniſhed with an exactly 
poliſh'd lenticular cryſtal ; which, how great it is, any 
one, that hath but ſeen this experiment made, knows 
well enough. Indeed, this experiment doth very much 
explain the manner of viſion, the hole anſwering to 
the pupil of the eye, the cryſtalline humour toi the 
lenticular glaſs, a dn room to the cavity, con- 
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taining the vitreous humour, and the white paper to 


the tunica retina. | 
Thirdly, The uveous coat, or iris of the eye, bath 
a muſculous power, and can dilate and contract that 
round hole in it, called the pupil, or ſight of the eye. 


It contracts it for the excluding ſuperfluous light, and 


preſerving the eye from being i injured by. too vehement 
and lueid an object, and again dilates it for the appre- 
hending objects more remote, or placed in a fainter 
light; tam miro artificio (ſaith Scheiner) quam mu- 
- © nifica naturae largitate.* If any one deſires to make 
experiment of theſe particulars, he may, following 
Scheiner and Des Cartes their direction, take a child, 
and ſetting a candle before him, bid him look upon it, 
and he ſhall obſerve his pupil contract itſelf very much, 
to exclude the light, with che brightneſs whereof it 


* 


would otherwiſe be dazzled and offended; as we are, 


when after we have been ſome time in the dark, a 
bright light is ſuddenly brought in and ſet before us, 
till the pupils of our eyes have gradually contracted 
themſelves: let the candle be withdrawn, or removed 
aſide, he ſhall obſerve the child's pupil by degrees to 


dilate itſelf. Or let him take a bead, or the like object, 
and holding it near the eye, command the child to 


look at it, the pupil will contract much when the ob- 
zect is near; but let it be withdrawn to a greater diſ- 


tiance in the ſame light, and 1. ſhall obſerve the pupil | 


; * be much enlarged. 
is outthly,. The uveous coat, Dy allo the infide of 


. : 8 . are blacken'd like the walls of a tennis - 


4 court, that the rays may be there ſuffocated and ſup- 


preſſed, and not reflected backwards to confound the 
flight; and if any be, by the retiform coat, reflected, 


© they are ſoon choaked in the black inſide of the “es. 


a 
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Whereas were they reflected to and fro, there could 


be no diſtinct viſion: as we ſee the light admitted in- 


to the dark room we even now ſpeak of, obliterates 
the ſpecies which _ were ſeen upon the white 


cloath or paper. 


- Fifthly, Becauſe the rays from a nearer, and from a 


more remote object, do not meet juſt in the ſame 4 


tance behind the cryſtalline humour (as may eaſily be 
obſerved in lenticular glaſs, where the point or con- 
courſe of the rays from a nearer object is at a greater 
diſtance behind the glaſs, and from a farther at a leſſer) 


therefore the ciliary proceſſes, or rather the ligaments - 
obſerved in the inſide of the ſclerotic tunicles of the 
eye, by a late ingenious anatomiſt, do ſerve inſtead of 
In muſcle, by their contraction to alter the figure of 
the eye, and make it broader, and conſequently draw - 


the retina nearer to the cryſtalline humour; and by 


| their relaxation ſuffer it to return to its natural diſ- 
\ tance, according to the exigency of the object, in re- 
ſpect of diſtance or propinquity : and beſides, poſſibly 
the ciliary proceſſes may, by their conſtriction or re- 
laxation, render the cryſtalline itſelf more gibboſe 
or plain; and with the help of the muſcles, a little al- 
ter the figure of the whole eye for the ſame reaſon. 
To what I have ſaid, might be added, that the retiform 
. tunicle is whitiſn, for the better and more true recep- 
tion of the ſhecies of things: that there being a diſ- 
| tance neceſſarily required for the collection of the _ 
rays receiv'd by the pupil, viz. thoſe that proceed 
from one point of the object to one point again in the 
bottom of the eye, the retina mult needs be ſet at a 


diſtance from the cryſtalline humour: and therefore, 


nature hath provided a large room, and filled it with 


the pellucid vitreous bumour molt fit for that purpoſe. 
R 
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I I muſt-not omit a notable obſervation concerning 
the place of the inſertion of the optic nerve into the 


' bulb of the eye, and the reaſon of it; which I owe to 


that learned mathematician Peter Herigon; ; Nervus 
© opticus (faith he in his Optica) ad latus ponitur, ne 
« pars imaginis in ejus foramen incidens picturâ ca- 
© reat; © The optic nerve is not fituate directly be- 
© hind the eye, but on one fade, left that part of the 
< image that falls upon the hole of the optic nerve, 
c ſhould want its picture. This I do not conceive to 


- be the true reaſon of this ſituation; for even now as 


it is ſituate, that part of the object, whoſe rays fall 
upon the centre or hole of the optic nerve, wants its 
picture, as we ſind by experience; that part not being 
ſeen by us, though we heed it not: but the reaſon is, 


becauſe if the optic axis ſhould fall upon this center; 
_ (as it would do, were the nerve ſeated juſt behind the 


eye) this great inconvenience would follow, that the 
middle point of every object we viewed would be in- 


viſible, or there would a dark ſpot appear in the midſt 


of it. Thus we fee the admirable viiſdom of Nature 


in thus placing the optic nerve in refpe of the eye; 


which he that did not conſider or underſtand, would 
beapt to . ſituate for viſion, 
than if it had been right behind. 

Another thing alſo concerning bien is moſt re- 


markable, that though there be a decuſſation of the 


rays in the pupil of the eye, and ſo the image of the 
object in the retina, or bottom of the eye be inverted, 
yet doth not the object appear inverted, but in 5 
right or natural poſture: the reaſon whereof is, be- 
cauſe the viſual rays coming in ſtreight lines, by thoſe 
points of the ſenſory or retina which they touch, af- 
{& the common ſenſe or foul, according to their di- 
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rection: that is, ſignify to it, that thoſe ſeveral parts 
of the object from whence they proceed, lie in ſtreight 
lines, (point for point) drawn through the pupil to 
the ſeveral points of the ſenſory where they terminate, 
and which they preſs upon. Whereupon the ſoul muſt 
needs conceive the object, not an inverted, but a right 
poſture; and that the nerves are naturally made, not 
only to inform the ſoul of external objects which — 
upon them, but alſo of the ſituation of ſuch objects, 
is clear, becauſe if the eyes be diſtorted, the object, 
will we, nill we, will appear double: ſo if the fore and 
middle fingers be croſs'd, and a round body put be- 
tween them, and moved, it will ſeem to be two; the 

reaſon is, becauſe in that 'poſture of the fingers the bo- 

* dy touches the outſides of them, which in their natural 

fight are diſtant one from another, and their nerves 
made to ſignify to the ſoul bodies ſeparate and diſ- 
tant in like manner, two fingers lying between them. 
And though our reaſon, by the help of our ſight, cor- 
rects this error, yet cannot we but fancy it to be ſo. 
' Neither is the aqueous humour, as ſome may ſu- 
pinely imagine, altogether uſeleſs or unprofitable as 
to viſion, becauſe by its help the ae tunica is ſuſ- 
tained, which elſe would fall flat upon the cryſtalline 
humour; and fluid it muſt be to give way to the con- 
traction and dilatation of the uveous: and becauſe the 
outermoſt coat of the eye might chance to be wound. 
ed or pricked, and this humour being fluid let out, 
therefore nature hath; made proviſion ſpeedily to re- 
pair it again in ſuch a caſe, by the help of certain wa- 
ter-pipes, or lymphae-ducts inſerted into the bulb of 
the eye, proceeding from glandules defign'd by Nature 
to ſeparate this water from the blood for that uſe. An- 
tonius Nuck afſirms, that if the eye of an animal be 
R 2 
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POR and the aqueous humour ſqueez'd out, in ten 


hours ſpace the ſaid humour and ſight ſhall be reſtor- 
eld to the eye, if at leaſt the creature be kept in a dark 
place. And that he did publickly demonſtrate the 
ſame in the anatomical theatre at Leyden, in a dog, 


out of whoſe eye being wounded the aqueous hu- 


mour did ſo copiouſſy flow, that the membranes ap- 


peared flaccid, and yet in ſix hours ſpace the bulb of 


the eye was again replete with its humour, and that 


without the application of any medicines. Antoni- 


us Nuck de ductu novo ſalivali, &c. 


Moreover, it is remarkable, that the cornea tunica 
ame or pellucid coat of the eye] doth not lie in the 


ſame ſuperficies with the white of the eye, but riſeth 
up, as it were a hillock, above its convexity, and is 
of an hyperbolical or parabolical figure: ſo that tho! 
the eye ſeems to be perfectly round, in reality it is not 
_ fo, but the iris thereofis protubcrane above the white;; 
and the reaſon is, becauſe that if the cornea tunica, or 
cryſtalline humour, had been concentrical to the ſclero- 
des, the eye could not have admitted a whole hemi- 


ſphere at one view, cet ſic animalis incolumitati in mul- 
© tis-rebus minis cautum eſſet, as Scheiner well ob- 
ſerves. In many things there pad not been ſufficient 


| caution or care Uo the animabs ſafety. 
And now (that I may uſe the words 


. More's 
| =: of a late-author of our own) the eye 


Atbeiſm. is already fo perfect, that believe the 
| reaſon of a man would eaſily have 
reſted here, and admired at his own contrivance. For 


, . "he being able to move his whole body upward and 
downward, and on every fide, might have unawares 
 ehoughtþimſelf ſufficiently well provided for; but na- 


ture hath added alſo to the eyes, that no per- 
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fection might be wanting: for we have often oecaſion 
to move our eyes, our head being unmoved, as in 
reading and viewing more particularly an object ſet 
before us, by transferring the axes of our eyes all o- 
ver it: and that this may be done with the more eaſe 
and accuracy, ſhe hath furniſhed this organ with no leſs 
than ſix muſcles, to move it upward, downward, to 
the right and left, obliquely and round about. 
I ſhall now conſider what proviſion is made for the 
defence and ſecurity of this moſt excellent and uſeful 
art, | 06 . 
: Firſt, The eyes are ſunk in a convenient valley, 
latent utiliter, and are encompaſſed round with emi- 
nent parts, as with a rampart, et excelſis undique par- 
tibus ſepiuntur, * Cic. ſo are defended . H, Natura 
from the ſtrokes of any flat or broad bo- ny, I. 2. 
dies. Above ſtand the eye · brows, to keep | 
off any thing from running down upon them, as drops 
of ſweat from the forehead, or duſt, or the like. 
* Superiora ſuperciliis obducta ſudorem à capite et 
©fronte defluentem repellunt. Cic. Fhen follow the 
eye-lids, which fence them from any ſudden and leſſer 
ſtripes. - Theſe alſo round the edges are fortified with 
Riff briſtles, as it were paliſadoes, againſt the incurſi- 
ons of importunate animals; ſerving partly as a fan to 
ſtrike away flies or gnats, or any other troubleſome: 
inſe&; and partly to keep off ſuperfluous light. Mu- 
* nitaeque ſunt palpebrae tanquam vallo pilorum, qui- 
bus et apertis oculis ſiquid incideret repelleretur. 
Idem, ibid.“ And becauſe it was neceſſary that man 
and other animals ſhould ſleep, which could not be ſo 
well done if the light came in by the windows of the 
eyes, therefore hath nature provided theſe curtains to 
be then drawn to keep it out. And becauſe the ou 
5 
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ward coat of the eye ought to be pellucid, to tranſmit 
the light, which if the eyes ſhould always ſtand open, 
would be apt to grow dry and ſhrink, and loſe their 
diaphaneity, therefore are the eye-lids lo contrived, as 
often to wink, that ſo they may as it were glaze and 
varniſh them over with the moiſture they contain, 
there being glandules on purpoſe to ſeparate a humour 
for that uſe, and withal wipe off whatever duſt or 
filth may ſtick to them: and this, Jeſt they ſhould hin- 
der the fight, they do with the greateſt celerity. Cicero 
hath taken notice, that they are made very ſoft, leſt 
they ſhould hurt the fight. © Molliſſimae tactu ne lae- 
© derent aciem, aptiſſime facta et ad claudendas pupil- 
l las ne quid incideret, et ad aperiendas, idque pro- 
© vidit ut identidem fieri poſſet maxima cum cele- 


1 


Secondly, EH we conſider the bulb or ball of the eye, 
the exterior membrane or coat thereof is made thick, 
tough and ſtrong, that it is a very hard matter to make 
a rupture in it, and beſides ſo flippery, that it eludes 
the force of any ſtroke, to which alſo its globular fi- 
gure gives it a very great advantage. 

Laſtly, Becauſe for the guidance and direQion of 
the body in walking, and any exerciſe, it is neceſlary 
the eye ſhould be uncovered, and expoſed to the air 
at all times, and in all weathers, therefore the moſt 
wiſe Author of nature hath provided for it a hot bed 
of fat, which fills up the interſtices of the muſcles ; 
and beſides made it more patient, and leſs ſenſible „ 
cold, than our other parts; and tho' I cannot fay with 
Cicero, abſolutely free from danger or harm by that 
enemy, yet leaſt obnoxious to the injuries thereof of 
any part, and not at all, unleſa it be immoderate and 


extreme. 
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To all this I might add the convenience of the ſi- 
tuation of the eye in reſpect of its proximity to the 
brain, the ſeat of apprehenſion and common ſenſe: 
Vhereas had it been farther removed, the optic nerves 
had been liable to many more dangers and inconve- 
niences than now they are. 

Seeing then the eye is compoſed of ſo great variety 
of parts, all conſpiring to the uſe of viſion, whereof 
ſome are abſolutely neceſſary, others very uſeful and 
convenient, none idle or ſuperfluous; and which is 
remarkable, many of them of a different figure and 
conſiſtency from any others in the body beſides, as 
being tranſparent, which it was abſolutely neceſſary 
they ſhould be, to tranſmit the rays of light: who can 
but believe that this organ was deſigned and made 
purpoſely for the uſe for which it ſerves? 

Neither is it to be eſteemed any defect or imperfec- 
tion in the eyes of man, that they want the ſeventh 
muſcle, or the nictating membrane, which the eyes of 
many other animals are furniſhed withal; for though 
they be very uſeful, and in a manner neceſſary to 
them, conſidering their manner of living, yet 
they are not ſo to man. To ſuch beaſts as feed upon 
graſs and other herbs, and therefore are forced to hold 
their eyes long in a hanging poſture, and tolook down= 
wards for the chooſing and gathering of their food, 
the ſeventh or ſuſpenſory muſcle is very uſeful, to en- 
able them to do-ſo without much pain or wearineſs; 
yet to man, who doth not, nor hath any occaſion, — 
deed cannot hold his head, or look long downwards, 
it would be uſeleſs and ſuperfluous, As for the nictat- 
ing membrane, or periophihalmium, which all birds, 
and I think moſt quadrupeds, are furniſhed with, E 
haue been long in doubt n ule of it might bez 


ö 
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and have ſometimes thought it was for the more abun- 


d ant defence and fecurity of the eye; but then I was 


puzzled to give any tolerable account, why Nature 
ſhould be more ſolicitous for the Sefervation of the 


eyes of brutes than men, and in this reſpect alſo to be 
a ſtep- mother to the moſt noble creature; 
f Boyle of Fi- But the honourable I author form- 


nal Cauſes, erly mention d, gives a probable account 


p. 53, 54+. wWhy'frogs and birds are furniſhed with 


fuch a membrane. Frogs, becauſe being amphibious 
animals, deſigned to paſs their lives in watery places, 


which for the moſt part abound with ſedges, and o- 
ther plants endowed: with ſharp edges or points; and 
the progreſſive motion of this animal being to be made 
not by Walking, but by leaping, if his eyes were not 
provided of ſuch a ſneath, he muſt either ſhut them, 
and ſo leap blindly, and dy conſequence dangerouſly, 
or by leaving them open run a venture to have the 
cornea cut, prick'd, or otherwiſe offended by the edges 
or points of the plains, or what may fall-from them 
upon the animal's eye: whereas this membrane (being 
ſomething tranſparent as well as ſtrong) is like 
a kind of ſpectacle that covers the eye without taking 
away the fight. Birds are likewiſe furniſhed with it, 
| becauſe being deſtinated to fly among the branches of 
trees and buſhes, their prickles, twigs, leaves, or o- 
ther parts, would be apt otherwiſe to wound or offend 


their eyes. But yet ſtil} we are to ſeek why it is giv- 


en to other quadrupeds, whole Yee are in no ſuch 
danger. 

Thirdly, The ear, chen organ 55 ſenſe, bow ad- 
mirable it is contrived for the receiving and conveying 
of ſounds ? Firſt, There is the outward ear or auricula, 
made hollow and contracted by degrees to draw the 
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ſound inward, to take in as much as may be of it, as 


we uſe a fonnel to pour liquor into any veſſel. And 
therefore if the auricula be cut clear off, the hearing 
is much impaired, and almoſt quite marred, as hath 
been by experience found. From the auricula is ex- 
tended a ſmall, long, round hole, inward into the 
head, to intend the motion, and ſo augment the force 
of the found, as we ſee in a ſhooting trunk, the longer 
it is to a certain limit, the ſwifter and more forcibly 


the air paſſes in it, and drives the pellet. At the end 


of this hole is a membrane, faſten'd to a round bony 
limb, and ſtretched like the head ofa drum, and theres 
fore by anatomiſts called.alſo-/ mpanum, to receive the 
impulſe of the ſound, and to Ae ot quaver accord- 


ing to its reciprocal motions or vibrations; the ſmall - 


. ear-bones being at the end faſten'd to the hmpanum, 
and furniſhed with a muſcle, ſerve for the tenſion of 
that membrane, or the relaxation of it according to 
the exigency of the animal, it being ſtretch'd to the ut- 
moſt when it would hearken diligently to a lower or 


more diſtant ſound. Behind the drum are ſeveral 


vaults and infraQtuoſe cavities in the ear-bone, filled 


only with what naturaliſts call the implanted air; ſo to 


intend the leaſt ſound imaginable, that the ſenſe might 
be affected with it, as we ſee in ſubterraneous cayes 


and yaults, how the ſound i is redoubled, and what a 


great report it makes, however moderate it be: and 
becauſe it was for the behoofof the animal, that upon 
any ſudden accident it might be awakened out of its 
ſleep, therefore were there no ſhuts or ſtopples made 
for the ears, that ſo any loud or ſharp noiſe might a- 


waken it, as alſo a ſoft and gentle voice of murmur 


provoke it to ſleep. Now the ears, for the benefit and 
conveniencies of the _— being always to ſtand. 
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open, | becauſe there was ſome danger that inſects 
might creep in thereat, and cating their way through 
the tympanuum, harbour in the cavities behind it; there- 
fore hath nature loricated or plaiſter'd over the ſides 
of the forementioned hole with ear - wax, to ſtop and 
entangle any inſects that ſhould attempt to creep in 
there. But I muit confeſs myſelf not ſufficiently to un- 
derſtand the nature of ſounds, to give a full and fatis- 
factory account of the ſtructure and uſes of all the 
parts of the ear. They who have a mind to ſearch in- 
to the curious anatomy and uſe of this part, may con- 
fult Monſieur du Verney. 

Fourthly, The next part I Call take notice of ſhall 
be the teeth ; concerning which I find ſeven obſerva- 
tions in the honourable Mr. Boyle's treatiſe of Final 


Gauyſes, which I ſhall briefly ee and add one 
or two more. 


I. That the teeth alone, among the bones, conti- 


nue to grow the length during a man's whole life, as 


appears by the unſightly length of one tooth, when 
its oppoſite happens to fall, or be pulled out; which 
was molt providently delign'd to repair the waſte that 


is daily made of them by the frequent attrition in ma- 
ſtication. Here, by the by, I might adviſe men to be 


careful how they attempt to cure this blemiſh, by fil- 
ing or cutting off the head of ſuch an overgrown tooth, 
leſt that befal them which happened ro a certain nun in 
Padua, who, upon cutting off a tooth in that manner, 
was preſently convulſed, and fell into an Se 
Bartholine in his Auatomy reports. 

II. That that part of the teeth Aub extant a- 
bove the gums, is naked, and not inveſted with that 


ſenſible membrane called periaſteuns wherewith-the = 
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III. That the teeth are of a cloſer and harder ſub- 
ſtance than the reſt of the bones, for the more eaſy 
breaking and comminution of the more ſolid aliments, 
and that they might be more durable, and not ſo ſoon 
worn down by grinding the food. | 
IV. That for the nouriſhing and cheriſhing theſe 


ſo neceſſary bones, the All-wiſe Author of things has 


admirably contrived an unſeen cavity in each ſide of 
the Jaw-bone, in which greater channel are lodged an 
artery, a vein, and a nerve, which, through leſſer ca- 
vities, as it were through gutters, ſend their twigs to 
each particular tootb. 

V. Becauſe infants were for a conſiderable time to 
feed upon milk, which needs no chewing, and leſt 
teeth ſhould hurt the tender nipples of the nurſe, na- 
ture hath. deferred the production of them for m 
months in a human foetus; whereas thoſe of divers 
other animals, which are reduced to ſeek betimes food 
that needs maſtication, are born with them. 

VI. The different figure and ſhape of the een ie 
remarkable. That the fore - teeth ſhould be formed 


broad, and with a thin and ſharpe edge, like chizzels, 


to cut off and take away a morſel from any ſolid food, 
called therefore inciſoren. The next one on each ſide, 
ſtronger, and deeper rooted, and more pointed, ealled 
therefore canini, in Engliſh eye- teeth, to tear the more 
tough and reſiſting ſort of aliments. The reſt called 
jaw · teeth or grinders, in Latin, mo/ares, are made flat 
and broad a- top, and withal ſomewhat uneven and 
rugged, that by their knobs and little cavities they 
may the better retain, grind, and commix the ali- 
ments. | 

VII. Becauſe the operations to be ene by 
the teeth, oftentimes require a conſiderable firmneſs 
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and ſtrength, partly in the teeth themſelves, partly in 


the inſtruments which move the lower jaw, which a- 


lone is moveable; Nature hath provided this with 
ſtrong muſcles, to make it bear forcibly againſt the 


upper jaw. And thus not only placed each tooth in a 


diſtin cavity of the jaw-bone, as it were in a cloſe, 
ſtrong, and deep ſocket, but has furniſhed the ſeveral 
ſorts of teeth with hold · faſts ſuitable to the ſtreſs, that 


by reaſon of their different offices they are to be put 


to. And therefore, whereas the cutters and eye - teeth 
have uſually but one root, (which in theſe laſt named, 
is wont to be very long) the grinders, that are em ploy⸗ 
ed to crack nuts, ſtones of fruit, bones, or other hard 
bodies, are furniſhed with three roots, and in the up- 
per jaw often with four, becauſe theſe are pendulous, 
and the ſubſtance of the jaw ſomewhat ſofter. 

VIII. The ſituation of the teeth is moſt convenient, 


viz. the molares or grinders behind, neareſt the cen- 


ter of motion, becauſe there is a greater ſtrength or 
force required to chew the meat, than to bite a piece, 
and the cutters before, that they may be ready to 


cut off a morſel from any ſolid food, to be tranſmitted 


to the grinders. 
IX. Itis remarkable, that the 1 in men, and ſuch | 


animals as are furniſhed with grinders, hath an o- 


blique or tranſverſe motion, which is neceſſary for 
chewing and comminution of the meat; which it is ob- 


ſerved not to have in thoſe animals that want the 
molares. 

Nov if (as Galen ſaith) he that ſhall ark! « a com- 
pany but of 32 men in due order, is commended for 
a skilful and induſtrious perſon, ſhall we not admire 
Nature which hath fo * rackob and 8 5 
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- Fifthly, The Tongue is no leſs admirable for the 


contexture and manifold uſes of it. Firſt, It is the or- 


gan of taſting ; for being of a ſpungy ſubſtance, the 


ſmall particles of our meat and drink being mingled 
with the /aliva, eaſily inſinuate themſelves into the 
pores of it, and ſo do either gratefully affect it, or 


harſhly grate upon it, accordingly as they are figured 


and moved; and hereby we diſcern what is conveni- 
ent or inconvenient for our nouriſnment. It helps us 
likewiſe in the chewing and ſwallowing of our meat: 
And, Laſtly, It is the main inſtrument of ſpeaking, a 
quality ſo peculiar to man, that no beaſt could ever at- 


tain to it. And although birds have been taught to 


form ſome words, yet they have been but a few, and 
thoſe learnt with great difficulty; but what is the 
chief, the birds underſtand not the meaning of them, 
nor uſe them as ſigns of things, or their own concep- 
tions of them; though they may uſe them as expreſ- 


ſions of their paſſions: as parrots having been uſed 


uſed to be fed at the prolation of certain words, may 
afterwards, when they are hungry, pronounce the 
ſame. For this Des Cartes makes his main argument, 


to prove, that brutes have no cogitation, becauſe the 


higheſt of them could never be brought to ſignify their 


thoughts or conceptions by any artificial ſigns, either 
words, or geſtures, (which, if they had any, they 


would, in all likelihood, be forward enough to do) 


whereas all men, both fools and mutes, make uſe of 


words or other ſigns to expreſs their thoughts, about 
any ſubjects that preſent themſelves; which figns alſo 


have no reference to any of their paſſions. Whereas 


the ſigus that. brute animals may be taught to uſe, are 
no other than ſuch as are the motions of ſome of their 


paſſions, fear, hope, joy, &c. Hence ſome of the 
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Jewiſh rabbins did not ſo abſurdly define a man * ani- 


Man » mal loquens, aſpeaking creature. Hav- 


ing had occaſion juſt now to mention 


che ſaliva, or ſpittle, I am put in mind of the eminent 


uſe of this humour, which is commonly taken for an 
excrement. Becauſe a great part of our food is dry; 
therefore Nature hath provided ſeveral glandules to ſe · 
this juice from the blood, and no leſs than four 
pair of channels to convey it into the mouth, which 
are of late invention, and called by anatomiſts Dadus 
Salivales, through which the /a/iva diſtilling conti- 


nually, ſerves well to macerate and temper our meat, 


and make it fit to be chewed and ſwallowed, If a co- 
pious moiſture did not, by theſe conduit-pipes, inceſ- 
fantly flow down into the mouths of horſes and kine, 


bo were it poſſible they ſhould for a long time toge- 
ther prind and ſwallow ſuch dry meat as hay and 


firaw?: Moreover, it is uſeful not only in the mouth, 
but in the ſtomach too, to 3 ee r g as we 
have already noted. 

Sixthly, To the mouth ſucceeds the wind- pi bes v0 
leſs wonderful in its conformation; for becauſe con. 
tinual reſpiration is neceſſary for the ſupport of our 
lives, it is made with annulary cartilages to keep it 
conſtantly open, and that the ſides of it may not flag 
and fall together. And leſt when we ſwallow, our 
meat or drink ſhould fall in there, and obſtruct it, it 
hath a ſtrong ſhut or valve, called Epiglottis, to co- 


ver it cloſe, and ſtop it when we ſwallow: for the 


more convenient bending of our necks, it is not made 
of one entire continued cartilage, but of many annu- 
lar ones join'd together by ſtrong membranes, which 
membranes are muſcular, compounded of ſtreight and 


Circular fibres, for the more effectual contraction of 
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the wind · pipe in any ſtrong or violent expiration or 
coughing. And leſt the aſperity or hardneſs of theſe 
cartilages ſhould hurt the og/epbagus, or gullet, which 
is tender, and of a skinny ſubſtance, or hinder the 
| ſwallowing of our meat, therefore theſe. annulary 
griſtles are not made round, or entire circles; but 
where the gullet touches the wind- pipe, there to fill 
vp the circle, is only a ſoft membrane, which may ea- 
ſily give way to the dilation of the gullet. And to de- 
monſtrate that this was defignedly done for this end 
and uſe, ſo ſoon as the wind- pipe enters the lungs, its 
cartilages are no longer deficient, but perfect circles or 
rings, becauſe there was no neceſſity they ſhould: be 
ſo, but it was more convenient they-ſhould be entire. 
Laſtly, For the various modulation of the voice; the 
upper end of the wind- pipe is endued with ſeveral 
cartilages and muſcles, to contract or dilate it, as we 
would have our voice flat or ſnarp; and, moreover, 
the whole is continually moiſten'd with a glutinous 
humour, iſſuing out of the ſmall glandules that are 
upon its inner coat, to fence it againſt the ſharp air 
received in, or breath forced out; yet is it of quick 
and tender ſenſe, that it may be eaſily provoked to 
eaſt out by coughing, whatever may fall into it from 
vuithout, or be diſcharged into it from within. 

It is alſo very remarkable which Cafpar Bartholine 
hath obſerved in the gullet, that where it perforateth 
the midriff, the carneous fibres of that muſeular part 
are inflected and arcuate, as ib were a ſpincter embra- 
cing and cloſing it faſt, by a great providence of Na- 
ture, leſt, in the perpetual motion of the ſaid midriff, 
the upper orifice of the ſtomach ſhould gape, and caſh  - 
out the victuals as faſt as it received it. e 
_ - Seventhly, The Heart, which hath been always-e- - 
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ſteemed, and' really is, one of the principal parts of 
the body, the primum vivens, et ultimum moriens, the 
firſt part that quickens, and the laſt that dies, by its 
ineeſſant motion diſtributing the blood, the vehicle 
of liſe, and with it the vital heat and hits, through- 
out the whole body, whereby it doth continually irri- 
gate, nouriſh, and keep hot, and ſupple all the mem- 
bers. Is it not admirable; that from this fountain of 
life and heat, there ſnould be channels and conduit- 
pipes, to 3 even the leaſt and moſt remote, part 


of the body? Juſt as if from one water - houſe, there 


ſhould be pipes conveying the water to every houſe 
in a town, and to every room in each houſe; or from 


one fountain in a garden, there ſhould be little chan- 


nels or dikes cut to every bed, and every plant grow- 


ing therein, as we have ſeen more than once done be- 


yond the ſeas. I confeſs, the heart ſeems not to be de- 
Ggned to ſo noble an uſe as is generally believed, that 
is, to be the fountain or conſervatory of the vital 
flame, and to inſpire the blood therewith; (for the 
lungs ſerve rather for the accenſion, or maintaining 
that flame, the blood receiving there from the air thoſe 
particles which are one part of the pabulum, or fewel 
thereof, and ſo impregnated, running back to the 
heart) but to ſerve as a machine to receive the blood 


from the veins, and to force it out by the arteries 


through the whole body, as a fyringe doth any liquor, 


though not by the ſame artiſice: and yet this is no ig- 


noble uſe, the continuance of the circulation of the 


blood being indiſpenſably neceſſary for the quicken- 


ing and enlivening of all the members of the body, 
and ſupplying of matter to the brain, for the prepara- 
tion of the animal ſpirits, the inſtruments of all ſenſe 


and motion. Now for this uſe of receiving and pump- 
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ing out of the blood, the heart is admirably contrived. 
For, Firſt, being a muſcular part, the ſides of it are 
compos'd of two orders of fibres, running circularly 


or ſpirally from baſe to tip, contrarily on to the other, 


and ſo being drawn or contracted contrary-ways, do 
violently conſtringe and ſtraiten the ventricles, and 
ſtrongly ſorce out the blood, as we have formerly in- 
timated. Then the veſſels we eall arteries, which carry 


from the heart to the ſeyeral parts, have valves which 


open outwards like trap-doors, and give the blood a 
free paſſage out of the heart, but will not ſuffer it to 
return back again thither; and the veins, which bring 
it back from the ſeveral members to the heart, have 
valves or trap - doors which open inwards, ſo as to 
give way unto the blood to run into the heart, but 
prevent it from running back again that way. Beſides, 
the arteries conſiſt of a quadruple coat, the third of 
which is made up of annular or orbicular carneous 
fibres to a good thickneſs, and is of a muſcular na- 
ture, after every pulſe of the heart, ſerving to contract 
the veſſel ſucceſſively with incredible celerity; ſo by a 


kind of periſtaltic motion, impelling the blood on- 


wards to the capillary extremities, and through the 
muſcles, with great force and ſwiſtneſs. So the pulſe 


of the arteries is not only cauſed by the pulſation of 


the heart, driving the blood through them, in manner 
of a wave or fluſh, as Des Cartes, and others, would 
have it; but by the coats of the arteries themſelves, 
which the experiments of a certain * Lo- Cool Ker 
vain phylician (the firſt whereof is Ga- ,, rr 43 
len's) do, in my opinion, make good a- ,, 0 1 92 
gainſt him. Firſt, ſaith he, if you ſlit the 

J artery, and thruſt into it a pipe, ſo big as to filß the- 5 


| ©'cavity of it, and calt a (trait ligature upon that part: s 
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of the artery containing the pipe, and ſo bind it faſt 
to the pipe; notwithſtanding, the blood hath free 


© paſſage through the pipe, yet will not the artery 


© beat below the ligature; but do but take off the . 


© gature, it will commence again to beat immediately. 


But becauſe one might be ready to reply to this expe- 


riment, that the reaſon why when bound it did not 
beat, was, becauſe the current of the blood being 
ſtraiten'd by the pipe, when beneath the pipe it came 
to have more liberty, was not ſufficient to ſtretch the 
eoat of the artery, and ſo cauſe a pulſe; but when the 


| Hgature was taken off, it might flow between the en- 
cloſed ttibe, and the:coat of the artery : therefore he 
adds another, which clearly evinces, that this could 
not be the reaſon, but that it is ſomething- flowing 


down the coats of the artery that cauſes the pulſe : 


that is, if you ſtraiten the artery never ſo much, pro- 


vided the ſides of it do not quite meet, and ſtop all 
paſſage of the blood, the veſſel will, notwithſtanding, 
continue ſtill to beat below, or beyond the coracta- 
tion. So we fee ſome phyſicians, both antients, (as 


Galen) and modern, were of opinion, that the pulſe of 


the arteries was owing to their coats; though the firſt, 
that I know of, who obſerved the third coat of an ar- 
tery to be a muſcular body, compoſed of annular fi- 
bres, was Dr. Willis. This mention of the periſtaltic 


motion, puts me in mind of an ocular demonſtration 


of it, in the gullet of kine when they che the cud, 
which I have often beheld with pleaſure. For, after 
they have ſwallowed one morſel, if you look ſtedfaſtly 


upon their throat, you will ſoon ſee another aſcend, 


and run pretty ſwiftly all along the throat up to the 
mouth, which it could not do, unleſs it were impelled 
by the ſucceſſiue contraction, or periſialiic motion of 
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the gullet, at following. And it is remark- 
able, that theſe ruminant creatures have a power by 


0 the imperium of their wills, of directing this periſtal- 


tic motion opwards or downwards, I ſhall add no 


more concerning the heart, but that it, and the brain, 
do mutuas eperas tradere, enable one another to work: 


For, Firſt, The brain cannot itſelf live, unleſs it re- 
eeive continual ſupplies of blood from the heart, but 


leſs can it perform its functions of preparing and diſ- 
tributing the animal ſpirits ; nor the heart pulſe, un- 


leſs it receives ſpirits, or ſomething elſe that deſcends 


*% 


from the brain by the nerves. For do but cut aſunder 
the nerves that go from the brain to the heart, the mo- 


tion thereof, in molt perfect and hot creatures, ceaſeth 
immediately. Which part began Is ONE is the 


queſtion. 41 
I find, in the Pyilaſophicul Tranſafions, Numb. 280. 


| fome notable obſervations of the famous anatomiſt Mr. 


William Cowper, concerning the artifice of Nature, in 
regulating the motion of the blood in the veins and 
arteries, to aſſiſt and promote it in the one, and mo- 


derate- it in the other, which I ſhall give you in his 


own words: 

As the arteries, (ſaith he) are known to export 
© the blood, ſo the veins to carry it back again to the 
heart; but having already deſcribedtheir extremities, | 
© we come now to the large trunks of the veins,” and 
© here, as in the arteries, we find the common prac- 


_ © tice of Nature, in diſpoſing the branches of veins to 


*difcharge the refluent blood into the next adjacent 
© trunk, and ſo on to the heart. As the arteries afford 
zaman of inſtances of checks given to the velo- 
city of the current of blood through ſeveral parts, ſo 


© the veins ſupply us with as many artifices, to aſſiſt 


212 : The Wis pon of GOD Part H. 
* its regular return to the heart, as well as favour thoſe 


© contrivances in the arteries. 


The carotid, vertebral, and: ſplenic antexics, are 


© not only variouſly contorted, but alſo here and there 
© dilated to moderate the motion of the blood; ſo the 


© veins that correſpond' to thoſe arteries. are alles vari-: 


© ouſly dilated. The beginnings of the internal jugu- 
LJ lars have a bulbous cavity, which are diverticula to 


© the refluent blood, in the fmus's of the dura mater, 


* Jeſt it ſhould deſcend too faſt into the jugulars. The 
like bas been taken notice of by Dr. Lower, in the 


2 ertebral Sinus . The ſplenic vein; has divers cells 


© opening into it, near its extremities in human bo - 
dies; but in quadrupeds, the cells open into the 
* trunks of the ſplenic veins. 


© The ſpermatic veins do more than equal the 


8 -Jlength of the arteries of the ze/?es in men; their vari- 


© ous diviſions, and ſeveral inoculations, and their 


© valves are admirably contrived to ſuſpend the weight 
© of the blood, in order to diſcharge it into the larger 
© trunks of the veins ;. and were it not that the reflu- 
rent blood from the 7e/tes, is a pondus to the influent 
© blood from the arteries, and ſtill lyſſens its current 
Lin the tees, theſe ſpermatic veins, like thoſe of o- 


© ther parts, might have diſcharged the blood into the 


© next adjacent trunk. 
Who can avoid ſurprize at the art of Nature, in 


© contriving the veins, that bring part of the refluent 


& © blood from the lower parts of the body, when they 


c conſider the neceſſity of placing the human heart, as 
well as that of moſt quadrupeds, fo far from the 
center of the body towards its upper part. It is for 
© that end neceſſary; that the large trunks of the veins 


Sand arteries ſhould not aſſociate each other. For if 
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c all the blood ſent to the lower parts, by the deſcend- 
ing trunk of the aorta, ſhould return to the heart a- 
„gain by one ſingle trunk, (as it is ſent out from 
- thence) the weight of {o anch blood in the aſcend- 
* ing trunk of the vena cava, would oppoſe all the 
© force the heart could give it from the arteries, and 
© hinder its aſcent. For this reaſon the vena azy- 

gos, or ſme pari, is contrived to convey the blood 


© ſent to the muſcles of the back and zhorax, into the 


e deſcending trunk of the vena cava above the heart. 
Hence 'tis evident, that more blood comes into the 
© heart by the deſcending or upper trunk of the vena 

© cava, than paſſes out by the aſcending trunk of the 
© aorta. Nor does the quantity of blood eonvey'd to 


_ © the heart by the ſuperior trunk of the cava, ſeem, 5 


© without ſome other deſign in nature beſides tranſ- 
„ porting it thither, to free the inferior trunk from its 
© weight. But perhaps it was neceſſary ſo much blood 

© ſhould be ready there to join with the chyle, for its 

© better mixture, before it reaches the gas auricle of 

© the heart.” So far Mr. Cowper. 

Eighthly, The next part I ſhall treat of mall be ihe 
Hand, this aver -pyevov, or ſupetlative inſtrument, 
which ſerves us for ſuch a multitude of uſes, as it is not 
eaſy to enumerate; whereto, if we conſider the make 
and ſtructure of it, we ſhall find it wonderfully adap- 
ted. Firſt, It is divided into four fingers bending for- 
ward, and one oppoſite to them bending backwards, 
and of greater ſtrength tharrany of them ſingly, which 


vue call the thumb, to join with them ſeverally, or uni- 


ted; whereby it is fitted to lay hold of objects of any 
fize or quantity. The leaſt things, as any ſmall ſingle 
ſeed, are taken up by the thumb and fore - finger; thoſe 
a little greater, by the thumb and two fingers, which. 
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alſo we chiefly employ. to manage the needle in ſow- 
ing, and the pen in writing: when we would take up 
a greater quantity of any thing, we make uſe of the 
thumb, and. all the fingers. Sometimes we uſe one 
ſinger only, as in pointing at any thing, picking things 
out of holes, or long and narrow veſſels; ſometimes 
all ſeverally at one time; as in fropping the: ſtrings 
when we play upon any muſical inſtruments. Second- 
ly, The fingers are firengtherted with ſeveral bones, 
Jointec together for motion, andfurniſhed with ſeve- 
ral muſcles and tendons, like ſo manv pullies to bend 
them circularly forwards; which is moſt convenient 
for the firm holding and griping of any object: which 
of how great, conſtant, and neceſſary uſe it is in pul- 
ling or drawing, but eſpecially in taking up, and re- 


taining any ſort of tool or inſtrument to work withal, 


in husbandry, and all mechanie arts, is ſo obvious to 
every man's obſervatign, that: need not ſpend time 

to inſtance in -particutarg - moro ver, the ſeveral 
. are furniſned with ſerere Muſeles, to extend 
and open the hand, and to. r cs right and left: 
and ſo this "divi ion and: m th 


3 the W. . > % ; DD be employed, 

as if it were all GSA piece; A 8 fee it i is, either ex- 

panded, as in liriking ou. ſmoothing-and folding up 

of cloaths, and ſome mechanie bſes) or contracted, 
as in fighting, kneading of dug 

alſo notable, and indeed wonderſul, chat the tendons, 


bending the middle joint of the Angers, ſhould be 


perforated to give» +:paſſage- to; the tendons: of the 
muſcles which dra the uppermoſt Joints, and all 


bound down cloſe to the bone with ſtrong fillers, leſt . 


they ſhould ſtart up, and hinider the hand in its work, 
2 ding Tke-Te many. ham-firingey: "Ehicdly, * 


and the like. It is 
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ſingers- ends are ſtrengthened with nails, as we fortify 
the ends of our ſlaves or forks with iron-hoops or fe- 
rules; which nails ſerye not only for defence, but for 
ornament, and many uſes. The skin upon our fing- 


; ers-engs-is*thin, and of moſt exquiſite ſenſe, to help 


us to. judge of any thing we handle. If now I ſhould 
go about to reckon up the: feveral-afcs of this inſtru- 
ment, time would ſoener fail me than matter. By the 
help of this we do all our-works, we build ourſelves 
houſes to dwelFin;" we malle ourſelves garments to 
wear; w e plough and o vir grounds with corn, 

dreſs wh cultivate dur vine yards, gardens, and erde 


 ards, gather and lay up our grain and fruits; we pre- 
pare and make ready our victuals: ſpinning, Weave 


ing, painting, carving, engraving, and that rin; 8 
invented art of writing, whereby we tranſmit ou] N 
thoughts to poſterity; and-converſe with, and partici- 
pate the obſervations and inventions of them that are 
long ago dead, all performed by this.” This is the on- 
ly inſtrument for all arts whatſbever; no improve- 


ment to be made of any experimental knowledge 


without it. Hence (as Ariſtotle ſaith well) they do a- 
miſs that complain, that man is worſe dealt with 
Nature than other ereatores; whereas, they tae 
ſome hair, ſome ſhells, Tame wodl, fame feathers, 
ſome ſcales, to defend themſelves from the injuries 
of the weatiers + man alone is born naked, and with- 
out all covering; whereas, they have natural wea- | 
pons to defend themſelves, and offend their enemies, 
ſome horns, ſome hoofs, ſome teeth, ſome W 
ſome claws, ſome ſpiirg and beaks; wan bath none of 
all theſe, but is weak, and feeble, a and unarmed ſent 
into the world; Why, a hand, with reafon to uſe it, 
ſapplies the uſes gf all theſe, WY both a horn , and 
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a hoof, and a talon, and a tusk, &c. becauſe it enables 
us to uſe weapons of theſe, and other faſhions, as 
ſwords, and ſpears, and guns. Beſides, this advantage 
a man hath of them, that whereas they cannot at plea- 
ſure change their coverings, or lay aſide their wea- 
pons, or make uſe of others as occaſion ſerves, but 
muſt abide winter and ſummer, night and day, with 
the ſame cloathing on their backs, and ſleep with-their 


weapons upon them; a man can alter his cloathing 
according to the exigency of the weather, go warm 


in winter, and cool in ſummer, cover-up himſelf hot 
In the night, and lay aſide his cloaths in the day, and 
put on or off more or fewer, according as his work 
and exerciſe is: and can, as occaſion requires, make 
uſe of diyers ſorts of weapons, and choice of ſuch at 
all turns, as are moſt proper and convenient ; where- 
by we are enabled to ſubdue and rule over all other 
creatures; and uſe for own behoof thoſe qualities 


wherein they excel, as the ſtrength of the ox, the va- 


lour and ſwiftneſs of the horſe, the ſagacity and vigi- 
lancy of the dog, and ſo make them as it were our 


own. Had we wanted this member in our bodies, we 


muſt have lived the life of brutes, without houſe or 
ſhelter, but what the woods and rocks would have af- 
forded; without cloaths or covering ; without corn, 

or wine, or oil, or any other drink but water; with- 
out the warmth and comfort, or other uſes of fire, and 
fo without any artificial bak'd, boil'd, or roaſt meats; 
but muſt have ſcrambled with the wild beaſts for crabs, 
and nuts, and acorns, and ſuch other things as the 
earth puts forth of her own accord. We had lain o- 

pen and expoſed to injuries, and had been unable to 
_Teliſt or defend ourſelves * almoſt the een 
creature. 8 5 | 


8 
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The remaining parts I ſhall but briefly run over; 
That the back- bone ſhould be divided into ſo ma- 


ny vertebres for commodious bending, and not be 
one entire rigid bone, which being of that length would 


have been often in danger of ſnapping in ſunder: 
that it ſhould be made tapering in form of a pillar, the 
lower vertebres being the broadeſt and largeſt, and the- 
ſuperior in order, leſſer and leſſer, for the greater 
firmneſs and ſtability of the trunk of the body : that 
the ſeveral vertebres ſhould be ſo elegantly and artifi- 
cially compacted and joined together, that they are 
as ſtrong and ſirm, as if they were but one bone: that 


oh they ſhould be all perforated in the middle with a 


large hole for the ſpinal marrow or pith to paſs along; 
and each particular have a hole on each fide to tranſ- 


mit the nerves to the muſcles of the body, to convey 
both ſenſe and motion: that by reaſon of the fore- 
mentioned cloſe connexion of the vertebres, it ſhould: 
be ſo formed, as not to admit any great flexure or re- 
ceſs from a right line, any angular, but only a mode- 


rate circular bending; leſt the fpinal pith ſhould be 


compreſſed, and ſo the free intercourſe or paſſage of 
the ſpirits to and fro be ſtopꝰ'd. 
One obſervation relating to the motion of the bones 


in their articulations, I ſhall here add, That is, the 


care that is taken, and the proviſion chat is made, for 
the eaſy and expedite motion of them; there being to 


that purpoſe a twofold liquor prepared for the inunc- 
tion and lubrification of their heads or ends, 1. an 
oily one, | furniſhed by the marrow: 2. A mucilagi:- 


nous, ſupplied by certain glandules ſeated in the arti- 
culations, both which together make up the moſt apt 
and proper mixture for this uſe and end'that can be 
invented or thought upon. For not only both the 
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ingredients are of a lubricating nature; but there is 
this advantage gained from their compoſition, that 
they do mutually improve one another: for the muci- 
lage adds to the lubricity of the oil, and the oil pre- 
ſerves the mucilage from inſpillation, and contracting 

| the conſiſtency of a gelly : now this inunction is uſe- 

1 | ful, indeed neceſſary, for three ends chiefly. 

I. For the facilitating of motion. For tho' the 

; e ands of the bones are very ſmooth, yet were they dry, 

. they-could not with that readineſs and eaſe, nay, not 


; without great difficulty, yield to and obey the plucks 
8 and atttyctions of the motory muſcles ; as we ſee clocks. 
| E: - a jacks, though the ſcrews and teeth of the wheels 
_ 2 and nuts be never ſo ſmooth and poliſh'd, yet if they 
| Z$} be not_oil'd, will hardly move, tho” you clog them 
I With never fo much weight; but if you apply but a 
WE! | little oil, they preſently whirl about very ſwiftly with 
I W the tenth part of the force. 
WM 2. For preſerving the ends of the bones from an 
== inculelcency, which, they being hard and ſolid bodies, 
1 would neceſſarily eontract from a ſwift and long con- 
tinuing motion; ſuch as that of running, or mowing, 
=. or threſhing, or ſawing, and the like, if they imme- 
1 A diately touched and rubbed againſt one another with 
| that force they muſt needs do; eſpecially in running, 
the whole weight of the body bearing upon the joints 
F of the thighs and knees: ſo we ſee in the wheels of 
waggons or coaches, the hollows of the naves, by 
"WA their ſwift rotations on the ends of the axle-trees, 
: produce a heat, ſometimes ſo intenſe, as to ſet them 
| on fire, to prevent which, they ſtand in need to be 
1M frequently anointed- or beſmear'd with a mixture of 
greaſe and tar, imitating the forementioned natural 
| A com 9 of oil and e Nay, bodies ſofter 
{ 
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a great deal than metals, contract a great heat by at- 
trition; as is evident from thoſe black circular lines 
we ſee on boxes, diſhes, and other turned veſſels of 
wood, which are the effects of ignition, cauſed by the 
preſſure of an edged ſtick upon the veſſel turned nimb- 
ly in the lathe. And if there had not been a proviſion 
in the joints againſt ſuch a preternatural incaleſcence 
upon their violent motion, this would have made a 
ſlothful world, and confin'd us to leiſurely and deli- 
berate movements, when. there were the moſt urgent 
and haſty accaſions to quicken us. 
3. For the preventing of attrition, and wearing 
down the ends of the bones by their motion, and 
rubbing one againſt another, which is ſo violent and 
laſting ſometimes, . that it is a wonder any inunction 
ſhould ſuffice, to ſecure their heads from waſting and 
'conſumption. I have often ſeen the tops of the teeth 
(Which are of a harder ſubſtance than the reſt of the 
bones) worn off by maſtication, in. perſons whe 
have loſt moſt of their grinders, and been compelled 
conſtantly to make uſe of three or four only in chew= 
ing, ſo low, that at laſt the inward marrow and nerve 
lay bare, and they could no longer, for pain; make uſe 
.of them. So that had there not been this proviſion 
made for the anointing the bones, the curious work- 
manſhip of Nature in adapting them ſo exactly one to 
another, as was moſt fit for the eaſy performance of 
all thoſe motions to which they were deſtined, would 
not ſuffice for uſe: but the ſtirring part of mankind. 
would ſoon find themſelves fitter for an RON than 
for action, and the purſuit of buſineſs. 

Theſe obſervations 1 acknowledge myſelf to have 
borrowed of-a late ingenious | writer 4 Mr. Clopton 
of Oſteology, who thus concludes his Havers: 
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| diſcourſe upon this ſubject. And here we cannot a- 


void the notice of the viſible footſteps, of an infinite 


 * Reaſon, which as they are deeply impreſſed upon 


# the univerſe, ſo more eſpecially on the ſenſible parts 
Cof it in thoſ: rational contrivances which are found 

in animals; and we can never ſufficiently admire the 
„ wiſdom and providence of our great Creator, who 
© has given all parts in theſe animated beings, not on- 
4 50 ſuch a ſtructure as renders them fit for their neceſſa- 

* ry motions, and deſigned functions, but withal the 
© benefit and advantage of whatever may preſerve 


them, or facilitate their action.“ 


Moreover, the artifice of Nature is wonderful i in the 
eonſtruction of the bones that are to ſupport the bo- 


dy, and to bear great burdens, or to be employed in 


ſtrong exerciſes, they being made hollow, for light- 
neſs and ſtiffneſs. For, we have before noted, a body 
that is hollow may be demonſtrated to be more rigid 
and inflexible, than a ſolid one of the ſame ſubſtance 
and weight. So that here is proviſion made for the 
ſtiffneſs and lightneſs of the bones. But the ribs, 


which are not to bear any great weight, or to be 


ſtrongly exerciſed, but only to fence the breaſt, have 
no cavity in them, and towards the fore part or breaſt 
are broad and thin, that ſo they might. bend and give 
way without danger of fracture; when bent returning 


by their elaſtic property to their figure again. Yet is 


not the hollow of the bones altogether uſeleſs, but 
ſerves to contain the marrow ; which ſupplies an oil 
for the maintaining and inunction of the bones and 
ligaments, and fo facilitating their motion in the arti- 


eulations; and particularly (which we mentioned not 


before) of the ligaments, preſerving them from dry- 
nels and rigidity, and keeping them ſupple and flex- 
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ible, and ready to comply with all the motions and 
poſtures of that moyeable part to which they apper- 
tain: and laſtly, to ſecure them from diſruption, 
which, as ſtrong as they are, they would be in ſome 


n of, upon a great and ſudden ſtretch or contor- 


tion, if they were dry, &c. See more to this 3 
in the treatiſe fore · quoted, p. 183. 
That whereas the breaſt is encompaſſed with ribs, 


the belly is left free; that it might give way to the 
motion of the midriff in reſpiration; and to the ne- 


ceſſary reception of meat and drink; as alſo for the 


convenient bending of the body; and in females, for 
that extraordinary extenſion that is requiſite in the 
time of their pregnaney. 


That the lungs ſhould be made up of ſuch innu- 


- merable air-pipes'and veſicles interwoven with blood- 


veſſels in order to purify, ferment, or ſupply the ſan- 
guineous maſs with nitro- aerial particles, which ruſh 


in by their elaſtic power upon the muſcular extenſion 
of the thorax, and ſo feed the vital flame and ſpirits ; 

for upon obſtructing this communication, all is pre- 
ſently extinct, no circulation, no motion, no heat, 
nor any fign of life remains. | 


That the ſtomach ſhould be membranous, and cap- i 


able of dilatation and contraction, according to the 


quantity of meat contained in it, that it ſhould be ſi- 


tuate under the liver, which by its heat might cheriſh 
it, and contribute to concoction: that it ſhould be en- 
dued with an acid or glandulous ferment, or ſome 
corruptive quality for ſo ſpeedy a diſſolution of the 


meat, and preparation of chyle; that after concocti- 

on it ſhould have an ability of contracting nw; and 

turning out the meat. 

That the guts ſhould immediately receive it from 
7 3 | 
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the phylorons, farther elaborate, prepare, and ſeparate 
it, driving by their periſtaltic motion the chyle into 
the lacteals, and the excrementitious parts to the po- 
dex, from whence there is no regreſs, unleſs when the 
valve of the colon is torn and relax'd : but for the 
curious ſtructure of theſe parts, ſee more in Kerkrin- 
gius, Gliſſon, Willis, and Peyer. 
That the Bladder ſhould be made of a membranous 
ſubſtance, and fo extremely dilatable, for receiving 
and containing the urine, till opportunity of emptying 
it; that it ſhould have ſhuts for the ends of the ure - 
ters ſo artificially contrived as to give the urine free 
entrance, but to ſtop all paſſage backward, ſo that they 
will not tranfinit the wind, tho! it be ſtrongly blown 
and forced inf | | 
That the Liver ſhould continually ſeparate the cho- 
ler from the blood, and empty it into the inteſtines, 
where there is good uſe for it, not only to provoke 
dejection, but alſo to attenuate the chyle, and render 
it ſo ſubtle and fluid, as to enter in at the orifices of 
the lacteous veins. 
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into the ſecretory anes, which afterwards all exone- 

rate themſelves into one common ductuss as may be 

feen in the works of Dr. Wharton, Graaf, Bartholine, 

Rudback, Bilſius, Malpighi, Nuck, and others. That 
' the glands ſhould ſeparate ſuch. ny of humours, 


That in the Kidneys there ſhould be ſuch innume- \ 

rable little ſiphons or tubes conveying the urinoſe f 

particles. to the pelvic and ureters, firſt diſcover'd by t 

Bellini, and illuſtrated by Malpigbi; that indeed all - of 

1 8 the glands of the body ſhould be congeries of various t 
1-1 8 forts of veſſels cur'd, circumgyrated, and complicated i 
| 11 together, whereby they give the blood time to flop. f. 
1 a and ſeparate through the pores of the capillary veſſels b 
| al 
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all different in colour, taſte, ſmell, and other quali- 
ues.” | | 

Finally, That all the bones, and all the muſcles, and 

all the veſſels of the body ſhould be ſo admirably con- 
trived, and adapted, and compacted together for their 

| ſeveral motions and uſes, and that moſt geometrically, 
according to the ſtricteſt rules of Mechanics; that if 

in the whole body you change the figure, ſituation, 
and conjunction but of one part, if you diminiſh or 

increaſe the bulk and magnitude: in fine, if you en- 
deavour any innovation or alteration, you marr and 
ſpoil, inſtead of mending. How can all theſe things. 

put together, but beget wonder and aſtoniſhment ?. 

In the muſcles alone there ſeems to be more geo- 
metry, than in all the artificial engines in the world ; 
and therefore the different motions of animals, are 
a ſubje& fit only for the great mathematicians to. 

handle; amongſt whom, Steno, Dr. Croon, and above 

all, Alphonſo Borelli, have made their eſſays towards 


It. f 
That under one skin there ſhould be ſuch inſinite 
variety of parts, variouſly mingled, hard with ſoft, 
fluid with fix'd, ſolid with hollow, thoſe in reſt with 
| thoſe in motion; ſome with cavities, as morteſles to 
| receive, others with tenons to fit thoſe cavities; all 
| theſe fo pack d and thruſt fo cloſe together, that there 
; is no unneceſfary vacuity in the whole body, and yet ſo 
far from claſhing or interfering one with another, or 
| hindring each others motions, that they do all friend= 
ly conſpire, all help and aſſiſt mutually one the other, 
all concur in one general end and deſign, the good and 
preſervation of the whole, are certainly arguments: 
and effects of infinite wiſdom and counſel; fo that he 


muſt needs be worſe. than mad that. can find. in his- 
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heart to imagine all theſe to be caſual and fortuitous, 


or not provided and deſigned by a moſt wiſe and in- 


relligent Cauſe, 
Every part is cloath'd, join'd together, Wy corro- 


borated by membranes, which upon ſeveral occaſions 
(as extravaſations of humours, compreſſions or ob- 
ſtructions of veſſels) are capable of a prodigious ex- 


tenſion, as we fee, in the hydatides of the female teſ- 
ticles or ovaries, in, h#dfopiciktumors of, the lymphac- 
duct, of the ſcrofum arid peritonaeum, out öf the laſt 
of which alone twenty and even forty gallons of water 


have been drawn by a paracente/is, or tapping, for 


which we have the undoubted authority of Tulpius, 


Meekren, Pechlin, Blaſius, and other.medical writers. 


What valt ſacks and bags are neceſſary to contain 


ſuch a collection of water, which ſeems to iſſue from 


the /[ymphaedudts, either dilacerated or obſtructid, and 
exonerating themſelves into the foldings, or between 
the duplicatures of the membranes ? | 
Thoſe parts which one would think were of little 
uſe in the body, Teiving chiefly tos fill up empty ſpa- 
ces, as the fat, if examined ſtriectly, will be found very 
beneſieial and ſerviceable to it. 1. To cheriſh and 


_ keep 1 it warm, by hindring the evaporation of the hot 


ms of blood, as cloaths keep us warm in winter, 
Freflecting and dgubling the heat. 2. To nouriſh 


| 25 * 
1 and maintain the body for ſome time when food is 
wanting, ſerving as fewel to preſerve and 'coAtinue 


the natural heat of the blood, which requires an oily 


or ſulphureous pabulum, as well as fire.” Hence, upon 


long abſtinence and faſting, the body grows lean. 
Hence alſo ſome beaſts, as the armotto, or mus Albi- 
uf, a creature as big or bigger than a rabbet, which ab- 


Fonds all "Ry doth (as Hildanus tells us) live up” 
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on its own fat. For in the autumn, when it ſhuts it- 
ſelf up in its hole (which it digs with its feet like a 
rabbet, making a neſt with hay or ſtraw, to lodge it- 
ſelf warm) it is very fat; [Hildanus took out above 
a pound and a half of fat between the skin and muſcles, 
and a pound out of the abdSmen] but on the contrary 


in the ſpring-time when it comes forth again, very x 


lean, as the hunters experience in thoſe they then take, 
3. The internal fat ſerves for the defence and ſecurity 
of the veſſels, that they might lie ſoft, and be ſafely 
convey'd in their paſſage, wherefore it is Oey 
gathered about them. | 
By what pores, or paſſages, or veſſels, the fat is 
ſeparated from the blood when it is redundant, and a- 
gain abſorpt into it when it is deficient, is a matter 
of curious inquiry, and worthy to be induſtriouſly 
fought out by the molt ſagacious and dextrous anato- 
miſts. The veſſels whereinto it is received, and where- 
in contained, are by the microſcope detected to be 


| bladders, and thoſe doubtleſs perforated and pervious 


one into another; and though for their exceſſive ſub- 
tlety and thinneſs they appear not in a lean body, yet 
ſeem to have been primitively formed and provided 
by Nature to receive the fat upon occaſion. Why the 
fat is collected chiefly about ſome particular parts and 


veſſels, and not others; as for example, the reins 


and the caal, I eafily conſent with Galen and others, 
the reaſon to be the cheriſhing and keeping warm of 
thoſe parts upon which ſuch veſſels are ſpread; ſo the 
caul ſerves for the warming the lower belly, like an a- 
pron or piece of woolen cloth. Hence a certain gla- 
diator, whoſe caul Galen cut out, was ſo liable to ſuf- 
fer from the cold, that he was conſtrained to keep his 


belly conſtantly covered with wool, For the inteſtines 
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and flowing through it to keep i it warm, they had need 


be defended from the injuries of the external air, by 
outward coverings. Why there ſhould be ſuch copi- 
ous fat gathered about the reins to encloſe them, is 


not ſo eaſy to diſcern : but ſurely there is a great and 
conſtant heat required there for the ſeparation of the 
urine from the blood; the conſtant ſeparation and 


excretion whereof, is neceſſary for the preſeryation of 


life. And we ſee, if the blood be in any degree chill'd, 
the ſecretion of urine is in a great meaſure ſtopt, and 
the ſerum caſt upon the glandules of the mouth and 
throat. And if the blood be extraordinarily heated by 
-exerciſe, or otherwiſe, it caſts off its ſerum plentifully 
by ſweat, which may be effected by the ſwift motion 
of the blood through the glandules of the skin, where 
its plentiful ſtreams being ſtrengthen ' d and conſtipat- 
ed into a liquor, force their way through thoſe emunc- 
tories, which at other times tranſmit only inſenſible 

- vapours. Some ſuch effect may be wrought upon the 
blood, by the heat of the kidneys. Certain it is, that 
the humours, excerned by ſweat and urine, are near 
a. kin, if not the ſame; and therefore it is worthy the 


_ conſideration, whether there might not be ſome uſe 


made of ſweating in a ſuppreſſion of urine. But I di- 

greſs too far. 

I!, ſhall only add to this particular, that. becauſe the 
deſigu of Nature in er gr 15 in theſe places, is 
for the fore- mentioned uſe; , for the effecting 

thereof, fitted the veſſels dart h pores or paſſages 

proper for the ſeparation and tranſmiſſion of it. 


I ſhould now proceed to treat of the generation 


0d formation of the foctus in che womb, but that 18 
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containing a great deal of food, there to undergo i its 
laſt concoction, and no veſſels of blood penetrating it, 
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a ſubject too difficult for me to handle; the body of 
man and other animals being formed in the dark re- 
ceſſes of the matrix, or as the Plalmiſt phraſes it, 
Pſal. cxxxix. 14. made in ſecret, and curiouſly 
© wrought in the loweſt parts of the earth.“ This work 
is ſo admirable and unaccountable, that neither the a- 
theiſts nor mechanic philoſophers have attempted to 


declare the manner and proceſs of it; but have (as [ 
noted before) very cautiouſly and orudently broke off 


their ſyſtems of natural philoſophy here, and left this 
point untouch'd ; and thoſe accounts-which ſome of 


them have attempted to give of the formation of a few 
of the parts, are ſo exceſſively abſurd and ridiculous, 


that they need no other confutation than ha, ha, he. 
And I have already farther ſhewn, that to me it ſeems 
impoſſible, that matter divided into as minute and. 
ſubtle parts as you will, or can imagine, and thoſe 
moved according to what catholic laws ſoever can be 


_ deviſed, ſhould without the prefidency and direction 


of ſome intelligent agent, by the mere agitation of a 
gentle heat, run itſelf into ſuch a curious machine, as 


the body of man is. 


Vet mult it be confeſs'd, that the ſeed of i 3 is 


admirably qualified to be falkioned and formed by the 


plaſtic nature into an organical body, containing the 
principles or component particles of all the ſeveral ho- 


mogeneous parts thereof; for indeed every part of 


the body ſeems to club and contribute to the ſeed, elſe 
why ſhould parents that are born blind or deaf, or 
that want a finger, or any other part, or have one ſy- 
perfluous, ſometimes generate children that have the 
ſame defects or imperfections; and yet (which is 


wonderful) nothing of the body or groſſer matter of 


the ſeed comes near the firſt principle of the foetus, or 


ment of counſel and deſign. Now for the uſe of the 
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in ſome ſo much as enters the womb, but only ſome 
contagious vapour, or ſubtle efluviums thereof; which 
ſeems to animate the gemma or cicatricula of the egg 
contain'd in the female ovary, before it paſſes through 
the tubes, or cornua, into the uterus. How far the a- 


nimalcules obſerv'd in the ſeed of males, may contri- 


bute to generation, I leave to the more ſagacious phi- 


loſophers to enquire, and ſhall here content myſelf 


with referring the reader to the ſeyeral letters pub · 
liſh'd by Mr. Lewenhoek. 
But to what ſhall we attribute the foetus its like - 


neſs to the parents, or omitting them to the precedent 


progenitors, as I havè obſerv'd ſome parents that 
have been both black hair'd, to have generated moſt 


red hair'd children, becauſe their anceſtors hair hath 


been of that colour; or why are twins ſo often ex- 
tremely alike ? whether i is this owing to the efficient, 


or to the matter? 
Thoſe efluvia we ſpake of in the male ſeed, as ſubtle 


as they are, yet have they a great, if not the greateſt 


ſtroke in generation, as is clearly demonſtrable in a 


mule, which doth more reſemble the male parent, that 
is the aſs, than the female or horſe. But now, why 
ſuch different ſpecies ſhould not only mingle together, 
but alſo generate an animal, and yet that that hy- 
bridous production ſhould not again generate, and fo 
a new race be carried on „but nature ſhould ſtop here, 
and proceed no farther, is to me a myliery, and unac- 
countable. | 
One thing relating to generation, I cannot omit; 


that is, the conſtruction of a ſett of temporary parts, 


(like ſcaffolds in a building) to ſerve a preſent end, 
which are afterwards laid aſide, afford a ſtrong argu- 
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young, during its encloſure in the womb, there are ſe» 
veral parts formed, as the membranes inveloping it, 
called the /ecundines, the umbilical veſſels, one vein 
and two arteries; the urachus, to convey the urine 
out of the bladder, and the placenta uterina; part 
| whereof fall away at the birth, as the /ecurdines and 
Placenta, others degenerate into ligaments, as the u- 
racbus, and part of the umbilical vein : beſides which, 
becauſe the foetus, during its abode in the womb, hath 
no uſe of reſpiration by the lungs, the-blood doth not 


ke. - all, I may ſay not the greateſt part of it, flow through | 
ent them; but there are two paſſages or channels contrĩ- 
hat ved, one called the foramen ovale, by which part of 
oft | the blood brought by the vena cava, paſſeth immedi»: 
a ately into the left ventricle of the heart, without en- 
ex- | tering the right at all; the other is a large arterial 
nt, channel paſſing from the pulmonary artery immediate- 

ly into the aorta, or great artery, which likewiſe de- 
tle rives part of the blood thither, without running at all 5 
5 into the lungs: theſe two are cloſed up ſoon after the - 
. child is born, when it breathes no more (as I may ſo 2 
1 ſay) by the placenta uterina, but reſpiration by the 


Jangs is needful for it. It is here to be noted, that 


b | | 
70 though the lungs be formed ſo ſoon as the other parts, 
Bi yet during the abode of the foetus in the womb, they 


W 3 lie by as uſeleſs. In like manner I have obſerved, that 
in ruminating creatures, the three foremoſt ſtomachs, 


Ho | not only during the continuance of the young in the 
womb, but ſo long as it is fed with milk, are unem- 

5 ployed and uſeleſs, the milk paſſing immediately in- 
5 to the fourth, _ Tn e 

| Another obſeryation I ſhall add concerning gene- 

i ration, which is of ſome moment, becauſe it takes a- 

. Way ſome eonceſſions of naturaliſts, that give coun· 


U 
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tenance to the atheiſts fictitious and ridiculous ac- 
count of the firſt production of mankind, and other 


animals, viz. That all ſorts of inſects, yea, and ſome 


quadrupeds too, as frogs and mice, are produced ſpon- 
taneouſſy. My obſervation and affirmation is, that 
there is no ſuch thing in nature, as equivocal or 
ſpontaneous generation, but that all animals, as well 
ſmall as great, not excluding the vileſt and moſt con- 
temptible inſect, are generated by animal parents of 
the ſame ſpecies with themſelves ; that noble Italian 
virtuoſo, Franciſco Redi, having experimented, that 


no putriſied fleſh (which one would think were the moſt 


likely of any thing) will of itſelf, if all inſeRs be care- 
fully kept from it, produce any: the ſame experiment, 
I remember, Dr. Wilkins, late biſhop of Cheſter, told 
me, hed been made by ſome of the Royal Society. 


No inſtance againſt this opinion doth ſo much puzzle 
me, as worms bred in the inteſtines of man, and other 


animals. But ſeeing the round worms do manifeſtly 
generate, and probably the other kinds too, tis likely 
they come originally from ſeed, which how it was 


brought into the guts, may aſterwards poſſibly be diſ- 
covered. Moreover, I am inclinable to believe, that all 


plants too, that themſelves produce ſeed, (which are 
all but ſome very imperfect ones, which geen deſerve 
the name of plants) come of ſeeds themſelves. For 
that great naturaliſt Malpighius, to make experiment 


whether earth would of itſelf put forth plants, took 


ſome purpoſely digged out of a deep place, and put it 
into a glaſs veſſel, the top whereof he covered with 
filk many times doubled, and ſtrained over it, which 


would admit the Water and air to paſs through, but 
_ exclude the lealt ſeed that might be wafted by the wind; 


the. event was, that no plant at all ſprang up in it. 


7. 
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Nor need we wonder, how in a ditch, bank, or graſa- 
plat, dewly digg'd, or in the fen-banks in the iſle of 
Ely, muſtard ſhould abundantly ſpring up, where, in 
the memory of man, none hath been'known to grow; 
for it might come of ſeed which had lain there more 
than a man's age. Some of the ancients mentioning 
ſome ſeeds that retain their fecundity forty years. And 
I have found in a paper received from a friend, but 
whom I have-forgotten, that melon-ſeeds, after thirty 


years, are beſt for raiſing of. melons, As for the 


muſtard that ſprung up in the iſle of Ely, though there 
had never been any in that country, yet might it have 
been brought down in the channels by the floods, and 
ſo being thrown up the banks, together with the earth, 
might germinate and grow there. 

And, indeed, a ſpontaneous generation of ie 8 
and plants, upon due examination, will be found to 
be nothing leſs than a creation of them. For after the 
matter was made, and the fea and dry land ſeparated, 
how is the creation of plants and animals defcribed - 
but by a commanding, that is, effectually cauſing the 
waters and earth to produce their ſeveral kinds with- 


out any ſeed ? now creation being the work of Omni- 
potenecy, and incommunicable to any creature, it muſt 


be beyond the power of nature or natural agents, to 
produce things after that manner. And as for God 
Almighty, he is ſaid to have reſted from his work of 
creation after the ſeventh day. But if there be any 
fpontaneous generation, there was nothing done at 
the creation, but what is daily done; for the earth 
and water produc'd animals then without ſeed, and 9 | 


ey do ſtill. 


| Becauſe ſoine, I eren have Oe oinded 4 


my confident denial of all ſpontaneous — 


2 


{ 
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-accounting it too bold and groundleſs, I ſhall a little 
enlarge upon it, and give my reaſons, in order to 
their fatisfation. © 

Firſt; Then, I ſay, ſuch a ſpontaneous generation, 
ſeems to me to be nothing leſs than a creation. For, 
creation being not only a production of a thing out 
of nothing, but alſo out of indiſpoſed matter, as may 
be clearly inferred from the ſcripture, and is agreed by 
* divines; this ſpontaneous generation, being ſuch 

'a production, wherein doth it differ from creation? 
or, what did God Almighty do at the firſt creation 
of animals and plants, more than what (if this be true) 
we ſee every day done? to me, I mult confeſs, it ſeems 
almoſt demonſtrable, that whatever agent can intro- 
duce a form into indiſpoſed matter, or diſpoſe the 
matter in an inſtant, muſt be ſuperior to any n 
one, not to ſay Omnipotent. | 

Secondly, Thoſe who have with the 8 al 
gence and application conſidered and ſearched into 
this matter, as thoſe eminent virtuoſi, Marcellus Mal- 
pighius, Franciſcus Redi, John Swammerdam, Lew- 
.enhoek, and many others, are unanimouſly of this 
opinion, ſave that Franc. Redi would except ſuch in- 
ſects as are bred in galls, and ſome other excreſcen- 
cies of plants. Now their authority weighs more with 
me, than the general vogue, or the concurrent ſuf- 
frages of a thouſand others, who never examined the 
thing ſo carefully and circumſpectly as they have done, 
but run away with the wy of the common herd of 
philoſophers, en 
Firſt of all, Dae e hath „nn ,to the 
beſt purpoſe of any man I know of, buſied in ſearching 
out and obſerving the nature of all inſets in general; 
2 general 10 for as to one particular inſect, to 


© - 


* 
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wit, the alk · worm, I muſt except ſignior Malpighi; 
and to one genus of them, to wit, ſpiders, Dr. Liſter;) 


in his General Hiſtory of inſects, written in Low Dutch, 
and tranſlated from-the French, page 47. bath theſe 


Words, Nous diſons, qu'il ne ſe fait dans toute la na- 


ture aucune generation par accident, &c.“ We af- 
firm, that there is not in all nature any accidental 
Cor ſpontaneous] generation, but all come by pro- 
© pagation 3 wherein chance hath not the leaſt part or 
© ;ntereſt.” And in page 159. ſpeaking of the genera- 


tion of inſets out of plants, in contradiction I ſup- 


poſe to ſignior Redi, he faith, © Nous croyons abſolu- 


ment, &c.* We do abſolutely believe, that it is 


© not pollible to prove by experience, that any inſects 
© are engender'd out of plants: but un the contrary,we 
© are-very well informed and aſſured, that theſe little 
© animals are not ſhut up in or encloſed there for an 
© other reaion than to draw thence their nouriſhment.” 
'Tis true indeed, that by a certain, conſtant, and im- 
mutable order of nature, we ſee many ſorts of inſects 
affixed to particular ſpecies of plants and fruits, to 


which the reſpective kinds faſten themſelves as it were 


by inſtinct. But we are to know, that they all come 


of the ſeed of animalcules of their own kind, that 


were before laid there. For theſe inſets do thruſt _ 


their ſeed or eggs ſo deep into the plants, that they 
come to be afterwards as it were united with them,, 


and the aperture or orifice by which they enter'd,. 
quite cloſed up, and obliterated; the eggs being hatch-- 
ed and nouriſhed within; We have often found the 
eggs of inſects ſo deeply ſunk into the tender buds of 
trees, that without. hurting of them it was impoſſible: 


to draw them out. Many inſtances he produces in 
feveral ſorts of inſects making their way into plants,, 


U 3; 
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_ © exoptantia auram. We conclude therefore, that 


4 temper of the plants, and perverting the motion of 


- © mented, till. their proper parts be magifeſted, expli» 
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which, though they be well worth the mein, are 
too Gn to tranſcribe. | 

Secondly, That great and dome naturaliſt, and 
moſt accurate examiner of theſe things, ſignior Ma-. if 
pighi, in his treatiſe of galls, under which name he 
. comprehends all preternatural and morboſe tumors 


and excreſcences of plants, doth demonſtrate in par- 
ticular, that all ſuch warts, tumors, and excreſcences, 


where any inſects are found, are excited or raiſed up 


either by ſome venenoſe liquor, which together with 
their eggs, ſuch.inſects ſhed upon the leaves, or buds, 
or fruits, of plants, or boring with their-zerebrae, in- 
ſtill into the very pulp of ſuch buds or fruits; or by 
che contagious vapour of the very eggs themſelves 
producing a mortification or ſyderation in the 
of plants on which they are laid; or laſtly, by the 
grubs or maggots hatch'd of the cage laid there, mak- 
'Ing.their way with their teeth into the -buds, leaves, 
or fruit, or even the wood itſelf, of ſuch plants on 
which their eggs were laid. So at laſt he concludes, 
Exunt itaque Gallae et reliqui plantarum tumores 
morboſae excreſcentiae, vi depoſiti ovi à turbata 
© plantarum compage, et vitiato-humorum motu ex- 
© citatae, quibus incluſa ova et animalcula velut in 
c utero foyentur et augentur, denec manifeſtatis firma- 
c tiſque propriis partibus, quaſi exoriantur novam 


* oalls, and other tumors of plants, are nothing elſe 
c but morboſe excreſcences, raiſed up by the force of 
© the eggs there laid, diſturbing. the vegetation and 


© thejr-humours and juices ; wherein the encloſed eggs 
© and animalcules are cheriſhed, nouriſhed, and aug- 


PART I, inthe CREATION: 235 


© cated, and harden'd, or ſtrengthen'd, they are as it 
© were . new-born, affecting to come forth into the 
open air.“ In the ſame treatiſe he deſcribes the hol- 
low inſtrument, (terebra he calls it, and we may eng- 
liſh it piercer) wherewith many flies are provided, 
proceeding from the womb, with which they perfo- 
rate the tegument of leaves, fruits, or buds, and 
through the hollow of it inje& their eggs into the holes 
-or wounds which they have-made, where, in proceſs 
of time, they are hatch'd and nouriſhed. This he be- 
held one of theſe inſets doing, with his own eyes, in 
the bud of an oak; the manner whereof he deſcribes, 
p. 47. which I ſhall not tranſeribe, only take notice, 
that when he had taken off the inſect, he found in 
the leaf very little and diaphanous eggs, exactly like 
to thoſe which yet remained in the tubes of the fly's 
womb. He adds farther, that it is probable, that there 
may be eggs hidden in divers parts of plants, where- 
of no footſtep doth. outwardly appear, but the plant 
remains as entire, and thrives as well as if there were 
no inſect there: nay, that ſome may be hidden and 
cheriſhed in dry places, (not wanting any humour to 


feed them) as in ſear- wood, yea, in earthen wn, 5 


and marbles themſelves. 

Indeed to me it ſeems unreaſonable, that plante be- 
ing of a lower. form or order of being, ſhould produce 
animals; for either they muſt do it out of indiſpoſed 
matter, and then ſuch production would amount to a 
creation, or elſe they mult. prepare a fit matter, which 
is to act beyond their ſtrength, there being required 
to the preparation of the ſperm of animals a great ap- 
paratus of veſſels, and many ſecretions, concoctions, 
reflexions, digeſtions, and circulations of the matter, 
before it can be rectiſied and exalted. into ſa noble a. 
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Fiquor: and beſides, there muſt be an egg too; for 
we know ex ovo omnia, to the perfection whereof, 
there are as many veſſels, and as long a proceſs 1e. 
quired. Now in plants there are no ſuch veſſels, and 
conſequently no ſnch preparation of eggs or ſperm, 
which are the neceſſary principles of animals, 
Thirdly, That worthy author of our own coun- 
try, I mean Dr, Liſter, in his notes upon Geodartins 
Inſect. Numb. 16. p. 47. hath theſe words, Non e- 
© nim inducor ut credam, hoc, vel aliud quodvis ani- 
© mal, modo quodam ſpontaneo e planta produci, et 
© alii cauſae cuicunque originem ſyam debere quam 
© parenti animali; i. e. I cannot be perſuaded or in- 


© duced to believe, that this or any other animal is (or 
© can be) produced out of a plant in a ſpontaneous 


© manner, or doth owe its original to any other cauſe 


6 whatever, than an animal parent* of its own kind. 


And in his third note upon Inſect. Numb. 49. theſe, 
Quoad ſpontaneam erucae hujus aliorumque inſecto- 
rum generationem pro parte negativa jam ſententi- 
dam meam tradidi, & c. As to the ſpontaneous gene- 
© ration of this eruca, and other inſects, I have already 
3 my opinion for the negative. This is moſt 
* certain, that theſe co/7 7 are produced of eggs laid by 
„animal parents: it is alſo alike clear, that theſe dimi- 
nutive caterpillars are able by degrees to pierce or 
c bore their way into a tree; which very ſmall holes, 
after they are fully enter'd, do perchance grow to- 
v gether, and quite diſappear; atleaſt become ſo ſmall, 
that they are not to be diſcerned, unleſs by Lynceus's 
© eyes. Add moreover, that perchance they undergo 


n transformation, but continue under the vizard 
Hof Perucae] caterpillars for many years, which doth 
© pery.well accord with my obſervations. Moreover, 


*, 
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© that-this caterpillar Ceruca] is propagated * animal 


parents, to wit, butterflies, after the common origi- 
5 nation of all caterpillars.“ In all this I fully con- 
ſent with the Doctor; only crave leave to differ in 
his attributing to them the name of ceſi, which were 
accounted by the ancients of a delicate morſel, and 
Fed for the table; for I take thoſe to have been the 


- hexapods, from which the greater ſort of beetles come; 


for that that ſort of hexapods are at this day eaten in 
.our American plantations, as I am informed by my 


good friend Dr. Hans Sloane, who alſo preſented me 


with a glaſs of them, preſerved in | pirit of wine. 
Having latcly had an opportunity more curiouſly 

to view and examit.e the great fleſh-coJour'd, thin» 

hair'd Engliſh caterpillar, (which is ſo like that ſent 


me by Dr. Sloane, that it differs little but in magni- 


-tude, which may be owing to the elimate,) I obſerved 


that it had a power of drawing its eight hind legs'or 


ſtumps ſo far up in its body, that they did altogether 
diſappear, ſo that the creature ſeemed to want them, 
and of thruſting them out again at pleaſure : whereup- 
on I conjectured, that that inſect of Jamaica ſent me 
by the Doctor, (which I took to be the cofſus or hexa+ 
god, previous to ſome large beetle) had likewiſe the 
ſame power of drawing up its hind legs; ſo that 
though to appearance it wanted them, yet really it 
did not ſo, but had only drawn them up, and hid 
them in its body, when it was immerſed in the ſpirit of 
wine, and conſequently was not the hexapod of a 
beetle, but an eruca, like to, or indeed ſpecifically the 
fame with that of our own country by me obſerved; 
and being eaten at this day by the inhabitants of Jo 
maica, in all likelihood the ſame with the caſus of the 


ancient Romans, which was fed for the table, as Pliny 
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aſſures us: eſpecially, if we conſider, that Dr. Liſter 
found this eruca in the body of an oak newly cut 
down, and ſawed in pieces; on which tree, Pliny faith, 


they feed. Thus much I thought fit to add to Dr. 5 


ſter, and do the truth right, by retracting 155 "_— 
Ne concerning the c. 


3- My third argument againſt ſpontaneous gene- 


ration, is, becauſe there are no arguments or experi- 
ments, which the patrons of it do or can produce, 
which do clearly evince it. For the general and vul- 
gar opinion, that the heads of children, or the bodies 
of thoſe that do not change their linen, but wear that 
which is ſweaty and ſordid, breeds lice; or that cheeſe 
of itſelf breeds mites or maggots, 1 deny, and look 
upon it as a great error and miſtake; and do affirm, 


that all ſuch creatures are bred of eggs laid in ſuch 


fordid places by ſome wandring louſe, or mite, or 


maggot. For ſuch places being molt proper for the 


hatching and excluſion of their eggs, and for the main- 
tenance of their young, Nature liath endued them 
with a wonderful acuteneſs of ſcent and fagacity, 


whereby they can, though far diſtant, find out, and 


make towards them. And even liee and mites them- 
ſelves, as ſlow as they ſeem to be, can, to my know- 
ledge, in no long time march a conſiderable way to 
find out a convenient harbour for themſelves. 
Here, by the by, I cannot but look upon the ſtrange 


5 | inſtin& of this noiſome and troubleſome creature the 


bouſe, of ſearching out foul and naſty cloaths to har- 


dour and breed in, as an effect of Divine Providence, 


deſigned to deter men and women from Mluttiſhneſs 


and ſordidneſs, and to provoke: them to cleanlineſs 


and neatneſs. God himſelf hateth uncleanlineſs, and 
turns may from * as appears by Down: To xxiii. 
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ver. 12, 13, 14. But if God requires, and is pleaſed 
with bodily cleanneſs, much more is he ſo with the 
pureneſs of the mind. Bleſſed are the pure in heart, 
for they ſhall ſee God, Matth. v. 10. : "i 
As for the generation of inſets out of putrid mat- 
ter, the experiments of Franciſcus Redi, and ſome 
j of our own virtuoſi, give me ſufficient reaſon to reject 
it. I did but juſt now mention the quick ſcent that 
inſets have, and the great ſagacity in finding: out a 
and convenient harbour or matrix, to cheriſh 
and hatch their eggs, and feed their young: they are 
ſo ated and directed by Nature, as to caſt their eggs 
in ſuch places as are molt accommodated for the ex- 
cluſion of their young, and where there is food ready. 
for them as ſoon as they be hatch'd : nay, it is a very 
hard matter to keep off ſuch inſects from ſhedding their 
ſeed in ſuch proper places. Indeed, if an inſect may 
* be thus equivocally generated, why not ſometimes 
a bird? A quadruped, a man, or even an univerſe? 
* Or why no new ſpecies of animal now and then ?* 
As my learned friend Dr. Tancred Robinſon very 
well argues in his letters: For there is as much art 
 * ſhewn in the formation of thoſe, as of theſe.” 

A fourth and moſt effectual argument againſt ſpon- | 5 
taneous generation, is, that there are no new ſpecies ... © 
produced, which would certainly now and then, nay, 

very often happen, were there any ſuch thing. Fork in 

ſuch pretended generations, the generant or active prin- 
ciple is ſuppoſed to be the ſun, which being an inani- 
mate body, cannot act otherwiſe than by his heat; 
which heat can only put the particles of the paſſive 
principle into motion. The paſſive principle is putrid 
matter; the particles whereof cannot be conceived 
to differ in any thing but figure, magnitude; and gra- 
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| vity. Now the heat putting theſe particles i in motion, : 
may indeed gather together thoſe which are homoge- Ml 
neous, or of the {ame nature, and ſeparate thoſe that 
are heterogeneous, or of a different 5 but that it 
ſhould fo fituate, place, and. connect them, as we ſe 


in the bodies of animals, is altogether. inconceivable; 

which, if it could, yet that it ſhould always run them 
into ſuch a ere as is already extant, and not oſten 
into ſome new-faſhioned one, ſuch as was never ſeen 
before, no reaſon can be aſſigned or imagined. This 
the Epicurean poet Lucretius was ſo ſenſible of, that 
he ſaw a neceſſity of granting ſeeds or principles to de- 


- termine the ſpecies. For een all ſorts- of prin- 


ciples could be connected, 
6 


Vulgò fieri portenta videres, 

© Semiferas hominum ſpecies exiſtere, et altos 

© Interdum ramos egigni corpore vivo; 

* Multaque connecti terreſtria membra marinis; 

Tum flammam retro ſpirantes ore chimaeras 

# Paſcere naturam per terras omniparenteis 

*.Quorum nil fieri manifeſtum eſt, omnia quando 

© Seminibus certis, certa genetrice, creata 

* Conſervare genus creſcentia poſſe, videmus,” &c. 
That is, Thence would riſe 

f Vaſt monſters, Nature's great abſurdities; 

© Something half beaſt, half man, and ſome would. grow 

4 Tall trees above, and animals below; _ - 

© Some join'd of fiſh, and beaſts, and every where 

© Frightful chimeras breathing flames appear, 


But ſince we ſee no ſuch, and things ariſe 


From certain ſeeds of certain ſhape and ſize, 


And keep their kind as they increaſe and grew; 
. © There's ſome fix'd reaſon why it ſhould be ſo.” 
The raining of frogs and their generation in the ' i 
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clouds, though it be atteſted by many and great au- 
thors, I look upon as utterly falſe and ridiculous. It 
ſeems to me no more likely, that frogs ſhould be en- 

gender'd' in the clouds, than Spaniſh gennets begot- 
ten by the wind: for that hath good authors too. And 
he that can ſwallow the raining: of frogs, hath made 
a fair ſtep towards believing, that it may rain calves, 


alſo; for we read, that one fell out of the clouds in, 


Avicen's time. Nor do they much help the matter, 
who ſay, that thoſe frogs that appear ſometimes in 
great multitudes after a ſhower, are not indeed engen-, 
der'd in the clouds, but coagulated of a certain ſort of 
duſt, .commix'd and fermented with rain · water; to 
which hypotheſis Fromondus adheres. 1 
But let us a little conſider the generation of frogs 
in a natural way. 1. There are two different ſexes, 
which muſt concur to their generation. 2. There 
is in both a great apparatus of ſpermatic veſſels, 
wherein the nobler and more ſpirituous part of the 
blood, is by many digeſtions, concoctions, reflexions, 
and circulations, exalted into that generous liquor 
we call ſperm; and likewiſe for the preparing of 
the eggs. 3. There muſt be a copulation of the ſexes, 


which I rather mention, becauſe it is the moſt remark=- 


able in this, that ever I obſerved in any animal. For 
they continue in complexu venereo, at leaſt a month in- 
definitely ; the male all that while reſting on the back 
of the female, dipping and embracing her with his 
legs about the neck and body, and holding her ſo faſt; 
that if you take him out of the water, he .will rather 
bear her whole weight, than let her go. This I obſer- 

ved in a couple, kept on purpoſe in a veſſel of water, 


by my learned and worthy friend Mr. John Nid, fel- 
low of Trinity College, long ſince deceaſed. After 
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this, the pawn mult be caſt into water, where the eggs 
lie in the midſt of a copious gelly, which ſerves them 
for their firſt nouriſhment for a conſiderable while. 
And at laſt, the reſult of all is not a perfect frog, but 
a tadpole without any feet, and having a long tail to 
ſwim withal; in which form it-continues a long time, 
till the limbs be grown out, and the tail fallen wm 
before it arrives at the perfection of a frog. 

+ Now, if frogs can be generated ſpontaneouſly in 
the clouds out of vapour, or upon the earth out of 
duſt and rain-water, what needs all this a-do? To 
what purpoſe is there ſuch an apparatus of veſſels for 

 theelaboration of the ſperm and eggs ; ſuch a tedious | 
proceſs of generation and nutrition ? This is but an 
idle pomp. The ſun (for he is ſuppoſed to be the e- 
quivocal generant or efficient by theſe philoſophers) 
could have difpatch'd the buſineſs in a trice : give 
him but a little vapour, or a little dry duſt and rain- 


water, he will produce you a quick frog, nay, a whole ' 


army of them, perfectly form'd, and fit for all the func- 
tions of life in three minutes, nay, in, the hundredth 
part of one minute, elſe muſt ſome of thoſe frogs that 
were generated in the clouds fall down half: formed 
and imperſect, which I never heard they did; and the 


proceſs of generation have been obſerved in the pro- 


duction of frogs out of duſt and ram-water, which no 
man ever pretended to mark or diſcern. But that 
there can be no frogs generated in the clouds, may 
farther be made appear, 1. From the extreme 8844 of 
the middle region of the air, where the vapours are 
turned into elouds, which is not at all propitious to 
generation. For did not ſo great men as Ariſtotle and 
Eraſmus report it, I could hardly be induced to believe 
that there could be one ſpecies of infects generated ia 
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ſhow. 2. Becauſe, if there were any animals engen- 
der'd in the clouds, they muſt needs be maimed and 
daſhed in pieces by the fall, at leaſt ſuch as fell in the 
high-ways, and upon the roofs of houſes; whereas we 
read not of any ſuch broken or imperfe& frogs found 
any where. This laſt argument was ſufficient to drive 
off the learned Fromondus from the belief of their ge- 
neration in the clouds; but the matter of fact he takes 
for granted, I mean the ſpontaneous generation of 
frogs: out of duſt and rain - water, from an obſervation 
or experiment of his own at the gates of Tournay in 
Flanders, to the ſight of which ſpectacle, he called his 
friends who were there preſent, that they might admire: 
it with him. A ſudden ſhower (faith he) falling up- 
on the very dry duſt, there ſuddenly appeared ſueh 
© an army of little frogs, leaping about every where 
© upon the dry land, that there was almoſt nothing 
© elſe to be ſeen. They were alſo of one magnitude 
© and colour; neither did it appear out of what lurk- 
ing places [/atibul/a] ſo. many myriads could creep. 
© out, and ſuddenly diſcover themſelves upon the de 
© and'dulty ſoil, which they hate.” But ſaving the re- 
verence due to ſo great a man, I doubt not but they 
did all creep-out of their holes and coverts, invited by 
the agreeable vapour of the rain-water. This, how- 
ever unlikely it may ſeem, is a thouſand times more 
probable: than their inſtantaneous. and undiſcernible- 
generation out of a little dry duſt. and rain-water, 
which alſo cannot have any time to mix and ferment 
together, which is the hypotheſis he adheres to. Nay, 
I affirm, that it is not at all improbable; for he that 
ſhall walk out in ſummer- nights, when it begins to 
grow dark, may obſerve ſuch a multitude of great 


toads and frogs crawling about in the high ways, paths 
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andiavenues to houſes, yards and walks of oarderis 


7 and orchards, that he will wonder whence they came; 


or where they lurk'd all the winter, and all the day- 
time, for that then tis a rare thing to find one. 
To which add, that in ſuch frogs as we are ſpeak- 
ing of; Monſieur Peroult hath; upon diſſection, often 
'found'the ſtomach full of meat, and the inteſtines of 
"excrement ; whence he juſtly concludes, © That they 
* were not then firſt formed, but only appeared of a 


e ſudden; which is no great wonder, ſince upon a 
8 e ſhower, after a drought, earth-worms and land-ſnails 


<innumerable come out of their lurking . in like 
manner.“ | 
In confirmation of what I bis here written againſt | 
the ſpontaneous generation of frogs, either in the 
clouds out of vapour, or on the earth out of duſt and 


rain- water commix' d; endeavouring to prove, by 
_ force of argument, "that there i is no ſuch thing; I have 


lately received from my learned and ingenious friend 


Mr. William Derham, Rector of Upminſter, near 


Rumſord in Eſſex, a relation parallel to that of Fro. 


mondus, concerning the ſudden appearance of a valt 
number 'of frogs after. a ſhower-or two of rain march- 


ing croſs a andy way, that before the rain was very 


duſty ;' and giving an account, where in all likelihood 


they were generated by animal parents of their own 
kind; and whence they did proceed. The whole nar- 
rative 1 ſhall give the reader i in his own words, 


some years ago, as I was riding forth one after- 
noon in Berks, I happened upon a prodigious multi- 


"© tude creeping croſs the way. It was a ſandy ſoil, and 
"© the way had been full of duſt, by reaſon of a dry: ſen- 


ſon that then was. But an Hour or two beforea refreſh- 


Ling fragrantſhower or two of rain had laid the duſt. 


— 
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* Whereupon, what I had heard or read of the raining = 
of frogs immediately came to my thoughts, as it ea- | 
© fily-might do, there being probably as good reaſon 
then ſor me, as I believe any ever had before, to 
© conclude, that theſe came from the clouds, or were 
jnſtantaneouſly generated. But being prepoſſeſſed 
© with the contrary opinion, viz. that there was no 
* equivocal generation, I was very curious in enqui- 
© ring whence this vaſt colony might probably come: 

and upon ſearching, I found two or three acres of 
© land cover'd with this black regiment, and that they 
© all marched the fame way towards ſome woods, 
© ditches, and ſuch like cool places in their front, and 
© from large-ponds in their rear. Iaraced:them back-- 
© wards, even to the very {ide of one of the ponds. 
© Theſe-ponds in ſpawning: time always uſed to a- 
© bound much with frogs, whoſe croaking I: have 

4 © heard at a conſiderable diſtance; and a great deal of 
© ſpawn I have found there. ok on {rl 
From theſe circumſtances: I eoncluded, that this: 
vaſt colony was bred in thoſe ponds from whence-- 
© ward they ſteered their courſe: that aſter their in- 
© cubation (if I may ſo call it) or batching by the ſun, 
and their having paſs'd their tadpole· ſtate; they had 
lived (till that time of their migration) in the wa- 
_ ©ters, or rather on the ſhore; among the flags, ruſhes, 
and long graſs: but now being invited out by the 
© refreſhing ſhowers, then newly fallen, which made 
the earth cool and moiſt for their march, that they 
left their old /atibula, where perhaps they had de- 
©vyoured all their proper food, and were now in pur- 
ſuit of food; or a more convenient habitation. - 
his I think not only reaſonable to be coneluded,;, 
but withal- ſo eaſy to bave been diſcovered by any; 
X. 35 | 7 
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inquiſitive obſerver, who in former times met with 
-© the like appearance, "that I cannot but admire that 
*<ſuch- ſagacious philoſophers, as Ariſtotle, Pliny, and. 


many others ſince, ſhould ever imagine frogs to fall 


from the clouds, or be any way inſtantaneouſſy, 
or ſpontaneouſly generated; eſpecially conſidering 


'© how openly they act their coition, produce ſpaun, 
-©. this ſpawn tadpoles, and tadpoles frogs. | 
Neither in frogs only, but alſo in many other 


creatures, as lice, fleſh-flies, ſilk-worms, and other 


: * papilios, an uniform regular generation was very ob- 
. © vious; which is an argument to me of a ſtrange pre- 
poſſeſſion of fancy in the ages ſince Ariſtotle, not to 
-©ſay of careleſneſs and ſloth.“ So far Mr. Derham. 

In like manner, doubtleſs Fromondus, had he made 

a diligent fearch, might have found out the place 


vhere thoſe myriads of frogs, obſerved by him about 


the gates of Tournay, were um a whence 
they did proceed. * 
As for the worms nad other animals bred i in the 


inteſtines of man and beaſt, 1 have declared myſelf 
not to be ſatisſied of the ways and means how their 


ſeeds come to be conveyed into thoſe places; but yet, 
that their generation is analogous to that of other 


- creatures of thoſe kinds, I doubt not. The conſtancy 


to their ſpecies; their exact agreement and perpetual 


ſimilitude in the ſhape and figure of their bodies, and 


all their parts; their-confiſtence, temper, motion, 
and other accidents, are to me little leſs than a de- 


monſtration, that they are not the effects of chance, 2 


but the products of a ſettled and ſpermatic principle. 
I am at preſent, till better informed, of opinion, that 
their epps are ſwallowed with the meat we eat; and 


am the rather induced to think ſo, becauſe children 


* 
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in their firſt infancy; and as long as they are conſtants 


ly confined: to'a "_ _—_ are ſeldom troubled with | 


them. 
After this was written, I io A letter from my 


often remember'd.ingenious friend Dr: Tancred Ro- 
binſon, referring to this matter, part whereof I ſhall 


tranſcribe; as being very pertinent, inſtructive, and 
7 to my own thoughts; I think it may be 


proved, that the vaſt variety of worms found in al- 

© moſt all the parts of different animals, as well terreſ- 
© trial as aquatic, are taken into their reſpective bodies 
© by meats and drinks, and there either lie {till for 
c ſome time, or elſe grow and alter by change of place 
and food, [not ſpecifically, but accidentally, in mag- 
< nitude, colour, figure of ſome parts, or the like. J 


We know as yet but little of the numerous inſects 
© bred in water, or indeed of thoſe in roots, leaves, 


«buds, flowers, fruits, and ſeeds, which we are conti - 


© nually ſwallowing; and theſe too all vary according 


to climate; ¶ That is, thei fame ſpecies: of roots, 
© leaves, &c- do in different climates produce many 


© different ſpecies of inſets, tho* ſome there be com- 
mon to all: J the long ſlender worms, as ſmall as 


* hairs, that breed between the skin and the fleſh in 
the iſle of Ormuz, and in India, which are generally 
twiſted out upon ſticks or rowlers, and often break 
in the operation, are without doubt taken in by the 


water they drink in thoſe regions, as I could prove 
by many and good experiments, had I time. They 
_ * who have leiſure, may find them in the Collections 


of Voyages and Travels, eſpecially in Monſieur The- 
venot. By this explication we may give a better ac- 
count of the vomitings up of tadpoles, ſnails; and o- 


Faber! animals, recorded in medical hiſtories, tan 
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by any bypotheſis of equivocal generation: as to 


< inſects. found in ſtinking fleſh, or rotten vegetables, 
© T could never obſerve or find any of them different 
©from thoſe parent inſedts, which hover n or 
feed upon ſueh bodies. 

If any ſhall object the infinite nere as 


_ eules diſcovered in pepper-water, and deſire an ac- 
count of their generation; to him, I ſhall ſay, that it 
is probable, that ſome few of theſe animals may be 


floating in all waters, and that finding the particles of 
pepper ſwimming in the water, very proper for the 


cheriſhing and exeluding of their eggs, by reaſon of 
their heat, or ſome other unknown and ſpeciſie quali- 


ty, they may faſten their eggs to them, and ſo there 


may be a ſudden breed of infinite fwarms of them, 
But theſe being not to be diſcerned by the moſt pier- 
eing and Lyncean ſight, without the aſſiſtance of a 


microſcope, I leave the manner of their generation to 


| futore diſcovery. | 
No leſs difficultis it to give an account of the ori- 


ginal of ſuch inſects as are found and ſeem to be bred 
in the bodies of others of different- kinds. Out of the 


ſides and back of themoſt common caterpillar, which | 


feeds upon cabbage, cole-wort, and turnep- leaves, 
which we have deſcribed” in the catalogue of Cam- 


bridge-plants, we have ſeen creep out ſmall mag- 
gots, to the number- ſometimes of threeſcore, or more; 


which ſo ſoon as ever they came forth, began to weave 
themſelves ſilken caſes of a yellow ſhining colour, 
wherein they-changed, and, after ſome time, came out 


\ thence in the form of ſmall flies with four wings ; for 


a full deſcription and hiſtory whereof, I ſhall refer the 


reader to the fore-mentioned catalogue: The like l have 
allo obſerved in other caterpillars of a different kind,, 
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which have produced no leſſer number of maggots, 
that in like manner immediately made themſelves up in 
' caſes.” Others, inſtead of changing into-aurelias, as in 
the uſual-proceſs of nature they ought-to do, have 
turned into one, two, three, or more fleſh-fly caſes, 
at leaſt contained ſuch caſes within them, out of which, 
after a while, were excluded fleſh-flies. Other cater- 
pillars, as that called the ſolitary maggot, found in 
the dry heads of teafel, by a dubious metamorphoſis, 
ſometimes changed into the aurelia of a butterfly, 
\ ſometimes into a fly-caſe. You'll ſay, how comes this 
to paſs? Muſt we not here neceſſarily have recourſe 
to a ſpontaneous generation? Ianſwer, No: the moſt 
that can be inferred from hence is, a tranſmutation of 
ſpecies; one in ſect / may, inſtead of generating another 
of its on kind; beget one or more of a different. But l 
can by no means grant this, I do believe that theſe 
flies do either caſt their eggs upon the very bodies of 
the fore · mentioned caterpillars, or upon the leaves on 
which they feed, all in a ſtring; which there hatching, 
eat their way into the body, where they are nouxiſned 
till they be come to their full growth. Or it may be, 


the fly may with the hollow and ſharp tube of her 


womb punch and perforate the very skin of the-eru- 
ca, and caſt her eggs into its body. So the ichnoumon 
will convey her eggs into caterpillars. | 

The diſcovery of the manner of the generation of 
theſe ſorts of inſects I earneſtly recommend to all in- 
genious naturaliſts, as a matter of great moment. For 

if this point be but cleared, and it be demonſtrated 
that all creatures are meer univocally by parents 


of their own kind, and that there is ho ſuch thing as 
ſpontaneous generation in the world, one main prop 


and ſupport: of Atheiſm is taken away, and their 
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ſtrongeſt hold demoliſhed: they cannot then exem- 
plify their fooliſh hypotheſis of the generation of man 
and other animals at firſt, by the like of frogs and in- 
ſects at this preſent day. 

It will be farther objected, that . have live 
toads been found in the midſt of timber trees; nay, 
of ſtones, when they have been ſawn aſunder. 

To this I anſwer, that T am not fully ſatisfied of 
the matter of fact. I am fo well acquainted with the 
credulity of the vulgar, and the delight they, and many 
of the better ſort too, have in telling of wonders and 
ſtrange things, that T'muſt have a thing well atteſted, 
before I can give a firm aſſent to it, 

Since the writing hereof, the truth of theſe relati- 
ons of live toads found in the midſt of ſtones, hath 


— 


been confirmed to me by ſufficient and credible eye- p 

k witneſſes, who have ſeen them taken out. So that mere 1 
is no doubt of the matter of fact. 5 p 
: Dues yet, ſuppoſe it be true, it may be Wee 5 4 

for. Thoſe animals, when young and little, finding | 

| in we ſtone ſome ſmall hole reaching to the middte of 3 
it, might, as their nature is, creep into it, as a ſit lati- | 
bulum for the winter, and grow! there too big to re- ET 


turn back by the paſſage by which they enter'd, and 


ſo continue impriſoned therein for many years; a 


little air, by reaſon of the coldneſs of the creature, and; 


its lying torpid there, ſufficing it for reſpiration, and 
the humour of the ſtone, by reaſon it lay immoveable, 


and ſpent not, for nouriſhment. And I do believe, 


that if thoſe who ſound ſuch toads had diligently 
ſearched, they might have diſcovered and traced the 


way whereby they enter'd in, or ſome footſteps of it. 


Or elſe there might fall down- into the lapideous mat- 
ter before it was concrete into a ſtone ſame ſmall 
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toad, (or ſome toad ſpawn) which being not able to 


enxtricate itſelf and get out again, might remain there 


impriſoned till the matter about it were condenſed 
and compacted into a ſtone. But however it came 
there, 1 dare confidently affirm, it was not there ſpon- 
taneouſly generated. For elſe, either there was ſuch a 
cavity in the ſtone before the toad was generated; 
which is altogether improbable, and gratis dictum, aſ- 
ſerted without any ground; or the toad was gene- 
rated in the ſolid ſtone, which is more unlikely than 
the other, in that the ſoft body of ſo ſmall a creature 


ſhould extend itſelf in ſuch a priſon, and overcome 


the ſtrength and reſiſtance of ſuch a Jones and r | 
rous maſs of ſolid ſtone. 

And whereas the aſſertors of eqdiveial generation Th 
were wont to pretend the imperfection of theſe ani- 
mals, as a ground to facilitate the belief of their ſpon« 
taneous generation ; I do affirm, that they are as per- 
ſect in their kind, and as much art ſhewn in the for- 
mation of them, as of the greateſt ; nay more too, in 
the judgment of that great wit and natural hiſtorian 
4 Pliny. In magnis ſiquidem corporibus, + Lib. 11. 
© (faith he) aut certe majoribus facilis offi- cp a. 


cina ſequaci materia fuit; in his tam parvis atque 


© tam nullis, quae ratio, quanta vis, quam inextrica- 
© bilis perfectio?ꝰ In the greater bodies the forge was 
eaſy, the matter being ductile and ſequacious, obedi- 
ent to the hand and ſtroke of the artificet, apt to be 
drawn, formed or moulded into ſuch ſhapes and ma- 
chines, even by clumſy fingers: but in the formation 
of theſe, ſuch diminutive things, ſuch nothings, what 
cunning and curioſity ! What force and ſtrength was 


requiſite, there being in them ſuch ag 


Fection! - 
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To what proofs or examples of ſpontaneous gene- 
ration may be brought from inſets bred in the fruits 
or excreſcenees of plants, I have already made anſwer 
in my ſecond particular, which contains the teſtimo- 
nies of our beſt modern naturaliſts e theſe 


things. 


In my. denial of the Coma generation. of 


plants, I am not ſo confident and peremptory ; but 
yet there are the ſame objections and arguments a- 
gainſt it, as againſt that of animals, viz. becauſe it 
would be a production out of indiſpoſed matter, and 


conſequently a creation: or if it be ſaid, there is 


| Giſpoſed matter, prepar'd by the arth, or ſun) the heat, 


or whatever other agent you can bing 1 reply, this 


is to make a thing act beyond its ſtrength, that is, an 
inferior nature which hath nothing of life in it, to 
prepare matter for a ſuperior, which hath ſome degree 
of life; and for the preparation of which, it hath no 
convenient veſſels or inſtruments. If it could do ſo, 
what need of all that apparatus of veſſels, preparation 


of ſeed, and, as I alſo ſuppoſe, diſtinction of maſculine 
and feminine that-we ſee in plants? I demand farther, 
whether any of the patrons of ſpontaneous generation 


in plants, did ever ſee any herbs or trees, except thoſe 
of the graſs-leaved tribe, come up without two ſeed- 


leaves; which if they never did or could, it is to me a 


great argument that they came all of ſeed; there being 


no reaſon elſe, why they ſhould at firſt produce two 


ſeed-leaves different from the ſubſequent. And if all 


theſe ſpecies (which are far the greateſt number) come 
from ſeed, there is not the leaſt reaſon to think that 
any of the reſt come up ſpontaneouſly. And this, with 
what 1 have written before, may ſuffice concerning 
this point, | ; 
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| Whereas 1 have often written in many places, that 


fach and ſuch plants are ſpontaneous, or come up 


ſpontaneouſly ; I mean no more by that expreſſion, 


but that they were not planted or ſown there induſ- 


triouſly by man. 
Having ſpoken of the body of manz and the uſed 
of its ſeveral parts and members, I ſhall add ſome o- 
ther obſervations, giving an account of the particus 
lar ſtructure, actions and uſes of ſome parts, either 
common to whole kinds of animals, or proper to 
ſome particular ſpecies different from thoſe of man, 
and of the reaſon of ſome inſtincts and actions of 


brutes. 


organs e We in various animals, are accom- 
maoadated to their temper of body, and their place and 
manner of living; of which I have obſerved in moro 
rfect animals three differences. 
I. The hotter animals, which require abundance 


of ſpirits for their various motions and exerciſes, are 


provided with lungs, which indeſinently draw in and 
expell the air alternately without intermiſſion, and 


have a heart furniſhed with two ventricles, becauſe to 


maintain the blood in that degree of heat, which is 
requiſite to the performance of the actions, of all the 
muſcles, there is abundance of air neceſſary. I ſhall 


not now take notice of the difference that is between 


the lungs of quadrupeds and birds, how the one are 


| fixed and immoveable, the other looſe and moveable; 
the one perforated, tranſmitting tbe air into large 


; bladders, the other encloſed with a membrane 

It ĩs here worth the notice taking, that many ani- 
mals of this kind, both birds and quadrupeds, will 
endure” and bear up 1 the extremeſt . of 


Firſt, of all, The manner of reſpiration, and the 
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cold that our country is expoſed to. Horſe, kine and 
ſheep, as I have experienced, will lie abroad in the 


open air upon the cold ground during our long win- 


ter · nights, in the ſharpeſt and ſevereſt froſts that ever 
happened with us, without any harm or prejudice at 


all; whereas one would think, that at leaſt the extre 
mities of their members ſhould be bitten, benumbed 
and mortiſied thereby. Conſidering with myſelf by 
what means they were enabled to do this, and to abide 


and-refiſt-the cold, it occur'd'to my thoughts, that the 


extremities of their toes were fenc'd with hoofs, 


which in good meaſure. ſecured: them: but — 


thing was, that the cold is, as it were, its own anti» 


5 date; ſor the air being fully charged and ſated with 
nitrous, or ſome other ſort of particles (which ate the 


great eſſicients of cold, and no leſs alſo the pabulum of 
fire) when inſpired, doth: by means of them cauſe a 


great accenſion and heat in the blood (as we ſee fewel 
burns raſnly in ſuch weather) and ſo enable it to reſiſt 
he impreſſions of the cold for ſo-ſhort a time as its 

more nimble circulation expoſes it thereto, before it 
comes to another heating. From hence may an ac- 

_ count be given, why the inhabitants of hot countries 
may endure longer faſting and hunger, than thoſe of 

 eolder; and thoſe ſeemingly prodigious, and to us 
ſrarce credible ſtories, of the faſtings and abſtinence of 


ds Egyptian monks be render'd probable. 


2. Ocker animals, which are of a colder temper, 
| * made to endure a long inedia or faſting, and to 

lie in their holes almoſt torpid all winter, as all kinds 

of ſerpents and lizards, have indeed lungs, but do not 


inceſſantly: breathe, or-when they have drawn in the 
dir, neceſſarily expire it again, but can retain it at their 


pleaſuxe, and live without reſpiration whole days to; | 
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gether, as was long ſince experimented by Sir Thomas 
Brown, M. D. in a frog tied by the foot under water 
for that purpoſe by him. This order of creatures have 
but one ventricle in their hearts; and the whole blood 
doth not ſo. often circulate through the lungs; as it 
doth through the reſt of the body. This manner of 
breathing is ſufficient to maintain in them that degree 
of heat which is ſuitable to their nature and manner 
of living. For to our touch they are always cold e- 
ven in ſummer-time, and therefore ſome will then ** 
Faakes into their boſom to cool them. 
3. Fiſhes, which were to live and converſe always 
zn a cold element, ihe water, and therefore were to 
have a temper not excelling in heat, becauſe otherwiſe 
me conſtant immediate contact of the water (unleſs 
ſome extraordinary proviſion were made) could not 
have been ſupported by them, that they might not 
de neceſſitated continually to be coming up to the top- 
of the water to draw in the air, and for many other 
reaſons that might be alleged, perform their reſpira- 
tion under water by the gills, by which they can 
receive no more air than is diſperſed in the pores of 
the water, which is ſufficient to preſerve their bodies 
in that temper of heat that is ſuitable to their nature, 
and the place wherein they live. T heſe alſo have but 
one ventricle in their hearts. 5 
But now, though this be thus, 88 and moſt 
wiſe God, as it were, purpoſely to demonſtrate, that 
he is not by any condition or quality of place neceſſa- 
rily determined to one manner of reſpiration, or ons 
temper of body in fiſhes; he hath endued the bodies 
of ſome of that tribe of aquatic creatures with lung 
like viviparous quadrupeds; and two ventrieles of the + 


* and an * r like CINE. 
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ing in and leteng out the open air; ſo contriving 


their bodies, as to maintain, in the midſt of the cold 


water, a degreee of heat anſwerable to that of the 


forementioned quadrupeds. 
Another remarkable thing relating to reſpiration, 


is the keeping the hole or paſſage between the.arteria 


vengſa and vena cava, called foramen ovale, open in 
ſome amphibious quadrupeds, viz. the phoca or vitu- 
tus ' marinus, called in "Engliſh, ſea-calf and ſeal; 


and, as is generally held, the beaver too. We have al- | 


ready given the reaſon of the twofold communicati- 


on of the great blood · veſſels in the /2etns or young, 


Fo long as it continues in the womb : the one between 


che two veins entering the heart,by a hole or window; 
the other between the two arteries, by an arterial 
channel, extended from the pulmonary artery to the 

agorta, or great artery; which was, in brief, to divert 


the blood from the lungs. The ſame reaſon for keep- 
ing open this _/or amen ovale, there is, in theſe amphi- 
bious creatures; For, 1. The lungs probably being 


not extended, but emptied of air when they abide long 
under water, and flaccid, it is not eaſy for the whole 


dlood every circulation to make its way through 

them. 2. To maintain that degree of beat and moti- 
on in the blood, as is ſufficient for them while they 
are under water, there is not ſo much air required, as 


is when they are above: the blood then moving but 


gently, as doth that of the /oetus in the womb. 


_ Farther, in reference to reſpiration, it is obſerved 
by the Parifian academiſts, that ſome amphibious qua- 


drupeds, particularly the fea-calf or ſeal, hath his chi- 
glattir extraordinarily large in proportion to other a- 
nimals, it extending half an inch in length beyond the 


#fttis to cover it. ] believe the þeaver hath the like 


— 
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epiglottis, exallly cloſing: the larynx or glottit, ank 
hindering all influx of water; becauſe in one diſſected 


dy Wepferus, that ſuffocated ieſelf i in the water, there 


was not a drop of water found in the lungs. It is pro- 
bable (ſay they) that this is done more exactly to eloſe 
the entrance of the aſpera arteria; or wind- pipe, 
when the animal eats his prey at the bottom of the 
ſea, and to hinder the water from running into his 


| lungs. An elephant (as is obſerved by Dr. Moulins, 


I think, in the anatomy of that creature) hath no ei- 


a g/ottis at all, there being no danger of any thing fal- 


ling into their lungs from eating or drinking; feeing- 
there is no communication between the oe/ophagusand 


it. For he thus deſeribes the oe/ephagus or gullet: 


The tongue of this creature (faith he) had this peculi- 
ar in it, that the paſſage to the ventriele was through 
it; for there was a hole near the root of it, and exactly 
in the middle of that part; which hole was the begin- 


ning of the oe/ophagusr. There was no communicati- 


on between this and the paſſage i into the longs, 'con- 

trary to what we may obſerve in men, in all quadru- 
peds and fowls, that ever I had opportunity to diſſect. 
For the ee pituitaria anterior reached to tile 
very root of the tongue below the o2/ophagusr, and fo 
quite ſtopped the paſſage” of the air into the month. 
But though there be no danger of meat or drink fal- 


ng into the lungs, yet were they not ſufficiently ſe- 


cured from ſmall animals ereeping in there: for tho?, 
to ſupply in ſome meaſure the want of an cpiglottit by 
leſſening the glottis, there grew to the outſide of the 
cartilages, called arytenoidet, another capable of mo- 
tion up and down, by the help of ſome muſcles that 
were implanted in it, ſtrong on both ſides of the aſpera 
— the under ſide, oppoſite to that of the 

„ N 5 
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oeſophagus, very limber, wanting about two- inches 
and a half of coming round the aforeſaid cartilages on 
the upper-ſide, or the next to the o2/ophagus : yet did 
not this cartilage ſo ſhut- up the way againſt them, but 
that even a mouſe creeping up his proboſcis might get 
into his lungs, and ſo life him. Whence we may gueſs 


at the reaſon; why the elephant is afraid of a mouſe: 
and, therefore, to avoid this danger, this creature [the 


elephane, which this author deſcribed] was obſerved 
always when he ſlept to keep his trunk | [ probſeir] ſo 


cloſe to the ground, that nothing but air could get in 
between them. This is a ſtrange ſagacity and provi- 


_ dence in this animal, or elſe an admirable inſtinct. 


Again, The Parifien Academiſts obſerve of the ſea- 
| tortoiſe, that thecleft of the glotti- was ſtraĩt and cloſe: 


which exact encloſure, I do rather believe, is to pre- 
vent the water from entring into the wind- pipe, when 
dhe tortoiſes are under water, than to aſſiſt the effect of \\, 


_ the compreſſion of the air in the lungs, as they would 
bave it. For they make the main reaſon of ref; piration, 


aud uſe of the lungs in this creature, to be, to take in 


and retain air; by the compreſſion and dilatation 


__.whered, made by the muſcles, it can raiſe or fink it- | 


ell in che water, as need requires; thongh I do not 
_ exclude this. But if-this be the main uſe of the lung: 


and reſpiration in this animal, what is it in land-ani- 
mals, which have a like conformation of lungs, and 


manner mann, the neee | 


| Lzords? - 

But before I dne che 0 I ſhall add two 
notable obſervations concerning him, borrowed of 
the ſaid French Academiſts, which ſeem to argue ſome- 


0 
6 
x 
« 
6 

4 
"_ 
4 

7 


thing of reaſon in him, and more than a bare inſtinct. 7 
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of turning himſelf, and getting upon his feet again . 
when he is caſt upon his back, which they deſcribe in 

- theſe words: At the great aperture of the ſhell be. 
© fore, there was at the top a raiſed border, to grant 
© more liberty to the neck and head, for lifting them- 


E * 


© ſelves upwards. And this inflexion of the neck is of — 
e: © oreat uſe to the tortoiſes, for it ſerves them to turn = 
he * again, when they are upon their backs. And their 
ed © induſtry upon this account is very admirable. We 
ſo - © have obſerved in a living tortoiſe, that being turned 
in upon its back, and not being able to make uſe of its 
i> WH © paws for the returning of itſelf, becauſe they could 


© but only bend towards the belly, it could help itſelf 

only by its neck and head, which is turned ſome- 

© times on ono ſide, ſometimes on the other, by -puſh- 

ing againſt the ground, to rock itſelf as in a cradle, 
to find out the fide towards which the inequality af 

© the ground might more eaſily permit it to rowl its 

© ſhell. For when it had found it, it made all its en- 

© deavours on that fide.” ' . 


. . 5 oo T7 


The ſecand is in the ſea-tortoiſe, as follows: Ari- 
ſtotle and Pliny have remarked, that when tortoiſes . 
have been a long time upon the water during a calm, 
it happens that their ſhell being dried in the fun, they 
are eaſily taken by the fiſhermen; by reafon-they can» 
not plunge into the water nimbly enough, being be- 
come too light. This ſhews what equality there oughe 
to be in their aequi/ibrium, ſeeing fo little a change as 
this, which may happen by the ſole drying of the ſhell, 
is capable of making it uſeleſs. Fhis eaſineſs to be 
taken at fuch a time, theſe Academiſts do not refer 
merely to the lightneſs of this creature's body, (for 
= he could eaſily let air enough out of his lungs to ren- 


| Gr ic heavier than the water, and ſo enable himſelf to 
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fink) but to a wonderful ſagacity and caution of this 
animal. For (ſay they) it is probable that the tortoiſe, 
which is always careful to keep himſelf in this aequi- 
librium, fo as other animals are to keep: themſelves 
on their legs, in this caſe; by the ſame inſtinct, dares 
not let the air out of his Jag, to acquire a weight 


which mighit make him ſpeedily to ſink; becauſe he 
feats that his ſhell being wet, it ſhould become ſo heavy, 


that he being ſunk to the bottom of the water; might 
never have power afterwards to re- aſcend. If this 
may be the reaſon why he expoſes himiſelf to the dan- 


ger of being taken at ſuch a time, rather than he will 
_ deſcend ſuddenly to the bottom, it is clear, that he is 
endued with an adinirable en and eee 


and a power of argumentation. 
That nature doth really deſign the en 
and ſecurity of the more inſirm creatures, by the de- 


fenſive armour that it hath given to ſome of them, to- 


gether with skill to uſe it is, I think, demonſtrable 
in the common hedge-hog or urchin, and one ſpe- 
cies of tatou or armadillo. The hedge-hog hath his 
back: ſides and flanks thick ſet with ſtrong and ſharp 
prickles; and beſides, by the help of a muſcle, given 


him for that purpoſe, is enabled to contract himſelf 
into a globular figure, and ſo to withdraw, encloſe and 


hide his whole under-part, head, belly; and legs, 
(which. for: the neceſſities and conveniences of life, 
moſt be left deſtitute of this armour) within his covert 
of thicket of prickles; fo that dogs, or other rapaci- 
ous creatures, cannot lay hold upon him, or bite him, 


without wounding their own” noſes and mouths. 
The muſcle, whereby he is enabled to draw bimſelf 
thus together, and gather up his whole body like a 


ball, the Pariſian Academiſts deſeribe to baa diſtinet car 
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- ways; by the help whereof, it can contract its ſhell, - 
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noſe muſcle, extended from the ofa innominata to the 
ear and noſe, running along the back bone, without 
being faſtened thereto. Olaus Borrichius, in the Da- 
nic tranſactions, makes it to be an almoſt circular 
muſcle, embracing the panniculus carnofus,of awonder- 
ful fabric, variouſly extending its /aciniae or proceſſes 
to the feet, tail, and head of the creature. F70 
The other creature, which doth thus eontract and 
draw up itſelf into a globular or oval figure for its de- 
fence, is the ſecond fort of tatou or armadillo, largely 


_ deſcribed by Marcgrave, lib. 6. cap. 9. by the name of 


tatu apara, which is covered on its back and fides 
with a ſtrong ſcaly cruſt or ſhell, of a hard or bony 
ſubſtance, jointed like armour, or the ſcales of the tafl 
of a lobſter, by four tranſverſe eommiſſures in the 
middle of the body, connected by tough membranes. 
When it ſleeps, (as it doth for the moſt part in the 
day time, going forth to feed in the night) or when 
one goes about to lay hold on it, gathering up its- 
fore and hind legs as it were to one point, and draw- 
ing its ears with its head inward, and bringing its tait 
to its head, by reaſon of the fore - mentioned commif- 
fares, it bends its back ſo far, till its head comes to 
touch its hind part, and fo with armour gathers itſelf 


Into a round ball, the lateral extremities of the ſhell. 
touching one another, and encloſing the body on the 


ſides, and the fore and hind parts coming ſo near to- 


gether, that there is nothing to be ſeen, but the ar- 


mature of the head and tail, which, like doors, ſhut up 
the hole, which the ſhells of the body left open. This 
it performs by the action of a notable muſcle on each 


ide, of a great length, having the form of the letter &, 


made up of many tibres, decuſſating one another long 
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and hold it t contracted with ſuch a mighty force, that 
he mult be a ſtrong man indeed that is able to open it. 
Had ſuch a muſcle: as this, and ſuch an ability of 
contraction been given to any.creature that was cover- 
ed with ſoft hair or fur, there might have been ſome 
pretence to fancy, that this was accidental and not 
_ deſigned : but ſeeing there is not one inſtance of this 
kind in nature, it muſt be great ſtupidity to believe it, 
an impudence to aſſert it. Neither will the atheiſts 
uihal xpnopyyerov, Or refuge, That there were indeed 
at firſt ſuch creatures produc'd ; but being obnoxious 
. © to thoſe that were ſtrong and rapacious, they. were 
© by degrees deſtroyed, and the race loſt,” here help 
them out: becauſe ſuch a muſcle and faculty of uſing 
it to that purpoſe, might as likely have fallen to the lot 
or chance of a ſtrong and generous creature, which 
others dared-not approach to hurt, who might, for 
his own diſport, have thus contrafted himſelf into a 
ball, of which.kind we find none. 
I I have before mentioned the uſe aſſigned by the- 
honourable Mr. Boyle, of famous memory, lately de- 
ceas'd, to the periophthalmium, or nictating membrane 
in brutes, wherein I could not wholly acquieſce as to 
ſome quadrupeds, which were in no danger of having 
their eyes harmed by buſhes, and prickles, or twigs of 
trees; ſince the writing whereof, I have met with a 
different account of the uſe of that membrane, in the 
Anatomical Deſcription of ſeveral Creatures difſefted 
tbe Royal' Academy of Sciences at Paris, engliſned 
Mr. Alexander Pitfield, p. 249. in the deſcription 
of the caſſowar. Our opinion (ſay thoſe academiſts) 
is, that the membrane ſerves to clean the cornea, and 
to Hinder, that by drying, it grow no leſs tranſpatent. 
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we have not found this eye - lid, have not wanted this 


proviſion for the cleanſing of their eyes, becauſe that 
they have hands, with which they may, by rubbing 


their eye lids, expreſs the humidity which they cons» - 


tain, and which they let out thro” the dudFus /achrymas 
ls: which is known by experience, when the ſight 
is darken'd, or when the eyes ſuffer any pain or itch» 
ing: for theſe accidents do ceaſe, when the * are 
rubbed. ; 


But the dNeAion has diſtinctly Iſcovered tous the 


organs which do particularly ſerve for this uſe, and 


which are other wiſe in birds, than in man, where the 
dudtus paſſes not beyond the glandula lachrymalis, 


For in birds it goes beyond; and penetrating above 
half way on the internal eye- lid, it is opened under- 
neath upon the eye : which is evidently done to ſpread 


a liquor over the whole cornea, when this eye · lid paſ- 
ſes and repaſſes; as we obſerv'd it to r mo» 


ment. 
The artiſice and eonttivance of Nature, ke ex · 


tending and withdrawing of this curtain of the perioph- 


thalmium in birds, is admirable; but it is difficult ſo 
to expreſs it in words, as to render it intelligible to the 


reader; for a multitude of words doth rather obſcure 
than illuſtrate, they being a burden to the memory, 
and the firſt apt to be forgotten, before we come to te 
laſt. So that he that uſes many words for the explain- 


ing any ſubject, doth, like the cuttle-fiſh, hide himſelf, 


for the moſt part, in his own ink. And in the de- | 


ſcription of the figure, and manner of the extenſion 
and contraction of this membrane, the Pariſian Acade- 
miſts are conſtrained to uſe ſo many words, that I am 
afraid few readers patience. and attention will laſt ſo 


long, as to comprehend and carry 3 it away: yet be- 


1264 The Wispoum of GOD Paar 11 
cauſe it is ſo evident and irrefragable a proof of wiſ. 
dom and deſign, I could not omit it. Their words 
are theſe, The particularities of the admirable ſtructure 
of this eye-lid, are ſuch things as do diſtinctly diſco- 
ver the wiſdom of Nature, among a thouſand others, 
of which we perceive not the contrivance, becauſe we 
- underſtand them only by the effects, of which we 
know not the cauſes; bur we here treat of a machine, | 


all the parts whereof are viſible, and which need only 


to be look'd: upon, to diſcover the reaſon of its mo- 
tion and action. 
This internal rend in birds i is a membranous 
; 0 which is extended over the cornea, when it is, 
dran upon it like a curtain, by a little cord or ten- 
don; and which is drawn back again into the great 
corner of the eye, to uncover the cormea, by the means 
of the very ſtrong ligaments that it has, and which, | 
jn drawing it back towards its origin, do fold it up. 
It made a triangle when extended, and it had the fi- 
aure of a creſcent when folded up. Its baſis (which is 
- Its origin) was toward the great corner of the eye, at 
the edge of the great circle, which the /c/erotica forms 
when it is ſlatted before; making an angle with its an- 
. terior part, that is, the cornea, which is raiſed like a 
hill upon it. The baſis, which is the part immoveable, 
and faſten'd to the edge of the /c/erotica, did take up 


1 more than a third part of the circumference of the great 


eircle of the ſclerotica : the ſide of the triangle, which 
_ is toward the little corner of the eye, and is moveable, 
was reinforced. with a border, which ſupplies the place 
of the tarſus, and which is black in moſt quadrupeds, 4 
This fide of the eye-lid- is that which is drawn back 
into the corner of the eye, by the action of the fibres 
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of the whole eye-lid, which parting from its origin, 
proceed to join themſelves to its tarſur. 

To extend this eye · lid over the cornea, there were 
two muſcles that were ſeen, when ſix were taken a- 
way, which ſerv'd to the motion of the whole eye. ; 

| We found that the greateſt of theſe two muſcles has its | 
origin at the very edge of the great circle of the /c/e- - 
rotica, towards the great corner, from whence the eye - 

lid takes its original. It is very fleſhy in its begin- 
ning, which is a large baſis, from whence coming in- 

| ſenſibly to contract itſelf by paſſing under the globe of 

the eye, like as the eye-lid paſſes over it, it approaches 
the optic nerve, where it produces a tendon round 
and ſlender, ſo that it paſſes through the tendon of 
the other muſcle, which ſerves for a pully, and which 
hinders it from preſſing the optic nerve upon which it 
is bent, and makes an angle to paſs through it to the' 
upper part of the eye; and coming out from under- 
neath the eye to inſert itſelf at the corner of the mem- 
brane, which makes the internaleye-lid. This ſecond 
muſcle hath its original at the ſame circle of the ſcle- 

rotica, but oppoſite to the firſt towards the little cor- 
ner of the eye, and paſſing under the eye like the other, 
goes to meet it, and embraces'its tendon, as has been 

declared. 3 28 


The action of theſe two muſcles is, in reſpect to 
the firſt, to draw by the means of its cord or tendon 
the corner of the internal eye-· lid, and to extend it o- 
ver the cornea. As to the ſecond muſcle, its action is 
by making its tendon to approach towards its origin, 
to hinder the cord of the firſt muſcle which it embra- 

ces, from hurting the optic nerve; but its principal 
uſe is, to aſſiſt the action of the ſirſt muſcle. And tis 
herein that the mechaniſm is marvellous in this ſtrue-- 
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cuauſe it is ſo evident and irreſragable a proof of wil. 
dom and deſign, 1 could not omit it. Their words 


are theſe, The particularities of the admirable ſtructure 


of this eye-lid, are ſuch things as do diſtinctly diſco- 
ver the wiſdom of Nature, among a thouſand others, 
of which we perceive not the contrivance, becauſe we 
underſtand them only by the effects, of which we 
know not the cauſes; bur we here treat of a machine, 
all the parts whereof are viſible, and which need only 
to be look'd n to diſcover the reaſon of its mo- 
tion and action. 

This internal FF in birds i is a membranous 
| r which is extended over the cornea, when it is, 
drawn upon it like a curtain, by a little cord or ten- 
don; and which is drawn back again into the great 


corner of the eye, to uncover the cornea, by the means 


of the very ſtrong ligaments that it has, and which, 
in drawing it.back towards its origin, do fold it up. 
It made a triangle when extended, and it had the fi- 
EE gure of a creſcent when folded up. Its baſis (which is 

- Its origin) was toward the great corner of the eye, at 
the edge of the great circle, which the /c/erotica forms 


. when it is flatted before; making an angle with its an- 


terior part, that is, the cornea, which is raiſed like a 


hill upon it. The baſis, which is the part immoveabſe, | 


and faſten'd to the edge of the /c/erotica, did take up 
more than a third part of the circumference of the great 
circle of the ſclerotica: the ſide of the triangle, which 
is toward the little corner of the eye, and is moveable, 
was reinforced. with a border, which ſupplies the place 
of the tarſus, and which is black in moſt quadrupeds. 
This fide of the eye · lid is that which is drawn back 
into the corner of the eye, by the action of the fibres 
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of the whole eye-lid, which parting from its origin, 
proceed to join themſelves to its „„ 

To extend this eye · lid over the cornea, there were 
two muſcles that were ſeen, when ſix were taken a- 
way, which ſerv'd to the motion of the whole eye. 
We found that the greateſt of theſe two muſcles has its 


origin at the very edge of the great circle of the ſele- 
 rotica, towards the great corner, from whence the eye- 


lid takes its original. It is very fleſhy in its begin- 


ning, which is a large baſis, from whence coming in- 


ſenſibly to contract itſelf by paſſing under the globe of 
the eye, like as the eye-lid paſſes over it, it approaches 


the optic nerve, where it produces a tendon round 


and ſlender, ſo that it paſſes through the tendon of 
the other muſcle, which ſerves for a pully, and which 
hinders it from preſſing the optic nerve upon which it 
is bent, and makes an angle to paſs through it to the 


upper part of the eye; and coming out from under- 


neath the eye to inſert itſelf at the corner of the mem- 
brane, which makes the internal eye - lid. This ſecond 


muſcle hath its original at the ſame circle of the ele- 


rotica, but oppoſite to the firſt towards the little cor- 


ner of the eye, and paſſing under the eye like the other, 


goes to meet it, and embraces'its tendon, as has been 
declared. | | 8 


The action of theſe two muſeles is, in reſpect to 
the firſt, to draw by the means of its cord or tendon 


the corner of the internal eye- lid, and to extend it o- 
ver the cornea.” As to the ſecond muſcle, its action is 


by making its tendon to approach towards its origin, 


to hinder the cord of the firlt muſcle which it embra- 


ces, from hurting the optic nerve; but its principal 


uſe is, to aſſiſt the action of the firſt muſcle. And tis 


herein that the mechaniſm is marvellous in this ſtru - 
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ture, which makes that theſe two muſcles joined to- 


gether, do draw much farther than if it had but one, 


For the inflection of the cord of the firſt muſcle, which 
cauſes it to make an angle on the optic nerve, is made 
only for this end: and a ſingle muſcle with a ſtrait 
tendon, had been ſufficient, if it had power to draw 
far enough. But the traction which muſt make the eye- 
lid extend over the whole cornea, being neceſſarily 
great, it could not be done but by a very long 
muſcle; and ſuch a muſcle not being able to be lodg'd 
in the eye all its length, there was no better way to 


ſupply the action of a long muſcle, than by that of 


two indifferent ones, and by bending one of them, to 
give it the greater length in a little ſpace. Thus far 
the Academiſts, who themſelves reflecting on the length 
and obſcurity of this deſcription, tell us, that the in- 
ſpection of the figure will ſerve greatly to the under- 
ſtanding of it, which the novelty of the thing renders 
obſcure in itſelf; and ſo I fear it will be to moſt read- 
ers; howbeit in ſuch a work as this, I ought not by 
any means, as I ſaid before, to leave out ſuch a no- 
table inſtance wherein contrivance and deſign do ſo. 


clearly and undeniably appear. 


The ſame Academiſts, as 1 tell us, FER 
they have found by experience, that the aqueous hu- 


mour of the eye will not freeze ; which is very admi- 
' Table, ſeeing it hath the perſpicuity and fluidity of 


common water, and hath not been taken notice of, ſo 
far as T have heard, to have any eminent quality diſ- 
coverable, either by taſte or ſmell; ſo that it muſt be 


of ſome ſingular and ethereal nature: and deſerves to 


be examined and * by the curious naturaliſts 
_ our times. 


The — of Nature! is wonderful in a Ge 
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or dromedary, both in the ſtructure of his body, and 
in the proviſion that is made for the ſuſtenance of it. 
Concerning the firſt, I ſhall inſtanee only in the make 
of his foot, the ſole whereof, as the Parifian Academiſts 
do obſerve, is flat and broad, being very fleſhy, and 


covered only with a thick, ſoft, and ſomewhat callous | 


skin, but very fit and proper to travel in ſandy pla- 
ces; ſuch as are the deſarts of Afric and Alia, We 


thought (ſay they) that this skin was like a living . 


fole, which wore not with the ſwiftneſs and the con- 


tinuance of the march, for which this animal is almoſt 


indefatigable. And it may be this ſoftneſs of the foot, 
which yields and fits itſelf to the ruggedneſs and un- 
evenneſs of the roads, does render the feet leſs cap- 
able of being worn, than if they were more ſolid. 

As to the ſecond, the proviſion that is made for 
their ſuſtenance in their continued travels over ſandy 
deſarts, the ſame Academiſts obſerve, that at the top 


of the ſecond ventricle (for they are ruminant crea- 


tures, and have four ſtomachs) there were ſeveral 
ſquare holes, which were the orifices of about twenty 
cavities, made like ſacks placed between the two memi- 
branes, which. do compoſe the ſubſtance of this ven- 
tricle, The view of theſe ſacks made us to think, that 
they might well be the reſervatories, where Pliny ſays, 


| that camels do a long time keep the water, which they 
drink in great abundance when they meet with it, ;to 


ſupply the wants which they may have thereof in the 
dry deſarts, wherein they are uſed to travel; and 
where it is ſaid, that thoſe that do guide them, are 


ſometimes forced, by extremity of thirſt, to open their 
| bellies, in whick they do find water. WHITES 2'S; 
That ſuch an animal as this, fo patient of long 


thirſt, ſhould be bred in ſuch droughty and parched 
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countries, where it is of ſueh eminent uſe for travelling 


over thoſe dry and ſandy deſarts, where no water is 
to be had ſometimes in two or three days journey, no 


candid and conſiderate perſon but muſt needs ac- 
knowledge to be an effect of Providence and Deſign. 
Such animals as feed naturally upon fleſh, both 


quadrupeds and birds, becauſe ſuch kind of 800 i 


high and rank, do qualify it, the one by ſwallowing 
the hair or far of the beaſts they prey upon, the other 


dy devouring ſome part of the feathers of the birds 


. they gorge themſelves with,. not electively, but be- 
cauſe they cannot, or will not, take the pains fully to 
plume them. And thereſore the Pariſian Academiſts do 
rationally refer the death of one of the lions whom 


they diſſected to the feeding of him with too ſucculent 


and delicate meat. For (ſay they) we know, that ſome 


time before his death he was ſeveral months without 


going out of his den, and that it was hard to make 


him eat. That for this reaſon ſome remedies were 
preſeribed to him, and among others the eating only 


the fleſh of young animals, and thoſe alive. And that 


thoſe which look'd to the beaſts of the park of Vin- + 
cennes, to make this food more delicate, did uſe a 
method very extraordinary; which was, they flead 
lambs alive, and thus made him eat ſeveral; which 
at the firſt revived him, creating in him an appetite, 


and making him brisk. But it is probable that this 
food engender'd too much blood, and which was too 


ſubtile for an animal to whom Nature had not given 
the induſtry of fleaing thoſe which he eat. It being 
.credible, that the hair, wool, feathers and ſcales, which 
all animals of prey do ſwallow, are a ſeaſonable and 
neceſſary corrective, to prevent their are from 
_ "filling themſelves with too ſucculent a food. 
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Though I have declared in the beginning of this 
work, that the means whereby cartilaginous fiſhes 
raiſe and ſink themſelves in the water, and reſt and a- 
bide in what depth they pleaſe, is not yet certainly 


known; yet I ſhall propound a conjecture concern- 
ing it, which was firſt ſuggeſted to me by Mr. Peter 


Dent, late Phyſician in Cambridge, viz. that it is by 


the help of water which they take in and let out by 


two holes in the lower part of their abdomen or belly, 


near the vent, or not far off it. The fleſh of this ſort 


of fiſh being lax and ſpungy, and nothing ſo firm, ſo- 
lid and weighty, as that of the bony fiſhes ; and there 
being a good quantity of air contained in the cavity 
of their abdomen, they cannot fink in the water, with- 
out letting in ſome of it by theſe holes (the orifices 
whereof are opened and ſhut at pleaſure by the help 
of muſcles provided for that purpoſe) into the hollow 
of their bellies, whereby they preponderate the water, 
and deſcend; and when they would aſcend by a com- 
preſſion wrought by the muſcles of the abdomen they 
force out the water again, or at leaſt ſo much of it as 
may ſuffice to give that degree of levity they need or 


deſire. If it be found, by experience, that the bodies 


of theſe fiſhes, without this ballaſt, would naturally 
float in the water, and that they do really admit wa- 
ter into their bellies, then this conjecture may have 


ſome probability or truth in it, otherwiſe not. 


Upon the contemplation and conſideration of thoſe 


various ways and contrivances which Nature (I mean: 


the Divine Wiſdom) hath made uſe of for preparing 
the chyle, ſeparating the nutritious juice from the- 
groſſer parts of the aliment, and the ſeveral humours 
and ſpirits from the blood, I cannot but admire her 
great wiſdom, art and curioſity, Forſhe hath not only: = 
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employed all thoſe methods and devices, which chy- 
- miſts have either learned by imitation of her, or in- 
vented of themſelves, for analyzing of bodies, ſepa- 
rating their parts, the pure from the i impure, and ex- 
tracting their ſpirits, &c. as maceration in the firſt 
ſtomach or paunch of ruminating creatures, and in 
the craws of birds; comminution by grinding i in the 


mouths of viviparous quadrupeds, and in the gizzards 


of poultry; fermentation in the ſtomachs of moſt ter- 
reſtrial, and all | aquatic animals; expreſſion and 


ſqueezing, in the omgſuts of ruminant quadrupeds, 
and in the inteſtines of all creatures, by the motion of 


the midriff, and other muſcles of the belly, forcing the 


| chyle out of the /aecces, or excrements, into the lacteal 
veins; ſtraining, or percolation, by all the viſcera of 


the body; which are but as ſo many colanders to ſe- 
parate ſeveral juices from the blood: and, laſtly, di- 


geſtion and circulation, in the ſpermatic parts and veſ- 


ſels, and perhaps alſo in the brain. I ſay, it hath not 
only made uſe of theſe operations, but it hath quite 
out-done the chymiſts, effecting that by a gentle heat, 
which they cannot perform without great ſtreſs of fire. 


As for inſtance, in the ſtomach of a dog, preparing a 


liquor. that diſſolves bones; and in the bodies of ſome 
inſects, a liquor which ſeems to be as highly acid and 
corroſive, as oil of vitriol, or ſpirit of nitre, viz. that 
which is inſtilled into the blood when they ſting. It 


is an experiment I have met with in ſome books, and 
made myſelf, that if you put blue-bottles or other blue 


flowers into an ant · hill, they will preſently be ſtained 


with red: the reaſon Ca theſe authors render not) 


is becauſe the ants thruſt in their ſtings into the flow- 


ers, and inſti] into or drop upon them a ſmall mite of 


* ſinging e which hath the ſame effect that 


n 


r eee 


Par II, In the CREATION: 271 
oil of vitriol would have in changing their colour, 


which is a ſign that both liquors are of the ſame na- 


tune 
Caſper Bartholine hath * that where the 


gullet perforates the midriff, the carneous fibres of 


that muſcular part are inflected and areuate, as it were 
a ſphincter embracing and cloſing it faſt, by a great 
providence of Nature, leſt in the perpetual motion of 
the diaphragm, the upper orifice of the ſtomach ſhould 


gape, and caſt out the victuals as faſt as it received it. 


And Peyerus thinks he hath obſerved, that in rumi- 
nating creatures the connection of the gullet with the 
diaphragm is far ſtraiter and ſtronger than in man and 
other animals, to the end that there ſhould not be more 
than one morſel forced out at once. For that external 
ſphincter inhibits a too great dilatation of the gullet, 

and doth as it were meaſure out the morſels, and fit- 


them to the capacity of the o2/ophagus. 
I ſhall conclude with a notable relation of Galen's, 


lib. 6. de locis effedtis, cap. 6. concerning a kid taken 
by him alive out of the dam 8 belly, and nouriſhed and 
brought up. | x 
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© Nature forming, falkioning and perfecting the 
parts of the body, hath ſo brought it to pals, that 
they ſhould of themſelves, without any teaching, ſet 
about and perform their proper actions: and of this 
* I once made a great experiment, bringing up a kid 
without ever ſeeing its dame. For diſſecting ſome 
goats great with young, to reſolve ſome queſtions 
made by anatomiſts, concerning the oeconomy of 
nature in the formation of the /etus in the womb 3; 
© and finding a brisk enbryon, [young one] I looſed 
"It from the natrix after our uſual manner, and ſnatch- 
ing it away, before it ſaw its dam, I brought it into 
© 4a certain room; having many veilels full, ſome of 
* wine, ſome of oil, ſome of honey, ſome of milk, or 
* ſome other liquor; and others, not a few, filled with 
© all ſorts of grain, as allo with ſeveral fruits, and there 


© laid it. This embryon we ſaw firſt of all getting up 
© on its feet and walking, as if it had heard, that its 


legs were given it for that purpoſe ; next ſhaking off 
© the ſlime it was beſmeared with from the womb ; 


© and moreover, thirdly, ſcratching its ſide with one 


of his feet; then we ſaw it ſmelling to every one of 


© thoſe things that were ſet in the room; and when 


© it had ſmelt to them all, it ſupped up the milk; 


© whereupon we all for admiration cried out, ſeeing 


| clearly the truth of what Hippocrates ſaith, That the 
© natures and actions of animals are not tangle, (but 


by inſtinct.) Hereupon I nouriſhed and reared this 
ba kid, and obſerved it afterwards not only to eat milk, 
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. but ſome other things that ſtood by it. And the time 
* when this kid was taken out of the womb being 
© about the vernal equinox, after ſome two months 

© were brought i in to it the tender ſprouts of ſhrubs and 

plants, and it again ſmelling of all of them, inſtantly 
* refuſed ſome, but was pleaſed to taſte others, and 
© after it had taſted, began to eat of ſuch as are the 
* ufual food of goats. Perchance this may ſeem a 

* ſmall thing, but what I ſhall now relate is great. For 
* eating the leaves and tender ſprouts, it ſwallowed 

them down, and then a while after it began to chew 
© the cud; which all that faw cried out again with admi- 
* ration, being aſtoniſhed at the inſtincts and natural 

5 facnhtics of animals. For it was a great' thing that 


© when the creature was hungry, it ſhould take in the 


food by the mouth, and chew it with its teeth; but 


_ * that it ſhould bring up again into the mouth that 


© which it had ſwallowed down into its firſt ſtomach; 


and chewing it there a long time, it ſhould grind and 


© ſmooth it, afterwards ſwallow it again, notinto the 
© ſame ſtomach, but into another, ſeemed to us won- 
© derful indeed. But many neglect ſuch, works of Na- 


© ture, admiring only range and unuſual ſights'. 80 
far Galen. | 


This pleaſant and admirable e ſhould one con- 


fider all the particulars of it, and endeavour to give an 
account of them, as alſo all the inferences that might 


be drawn from it, one might fill a whole volume with 


comments upon it. All that 1 ſhall at preſent ſay is 


this, That in all this oeconomy, and theſe actions, 
counſel and deſign doth fo clearly appear, that he muſt 
needs be very ſtupid that doth not diſcern it, or im- 


pudent, that can deny it. I might add, That there 


deem 9 more than can be performed by 
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mere mechaniſm in the election this creature made of 
its food: for before it would eat of any, it ſmelt to 
all the liquors before it, and when it had done fo, be- 
took itſelf to the milk, and devoured that. He doth 
not ſay that the milk was the laſt liquor'it-ſmelt to, or 
that when it had once ſmelt to that, it preſently drank 
it up. The like alſo he faith of all the ſprouts and 
branches of plants that were laid before it. By the by, 
we may take notice of one thing very remarkable, 
that this kid of its own accord drank milk, after the 
manner it had done in the womb; whereas had it 
once drawn by the nipple, it would hardly have ſupp'd 
the milk. And therefore in weaning young creatures, 
the beſt way is never to let them ſuck the paps at all, 
for then they will drink up milk without any difficul- 
ty; whereas, if they have ſuck' d, ſome will very hard- 
ly, others, by no means, be brought, to drink. But 
how do the young with ſuch facility come to take the 
nipple, and to ſuck at it, which they had never before 
uſed to do? Here we muſt have recourſe to natural 
inſtinct, and the direction of ſome ſuperior cauſe. 
Notice hath been already taken in an obſervation 
communioated by my learned friend Dr. Tanered Ro- 
binſon, of the providence of Nature in ſo forming the 
membranes of the body, as to be capable of a prodigi- 
ous dilatation and extenſion; which is of great uſe in 


ſome diſeaſes; for example, the dropſy, to continue 


life for ſome time, till remedy may be had; and if not, 
to give time to prepare for death. But the wiſdom and 
deſign of this texture doth in no inſtance more clearly 
appear, than in the neceſſity of it for the womb in the 
time of geſtation, For were not the womb in women, 
which, during virginity, is not bigger than a ſmall 
purſe, almoſt * dilatable, aud alſo the — 
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naum, not to mention the skin, and the cuticula; how 
were it poſſible it ſhould contain the child, nay ſome- 
times twins, with all their appurtenances, the ſecun- 
dines, the placenta, the liquor or waters, and what elſe 
is neceſſary for the defence, nutrition, reſpiration, and 
ſoft and convenient lodging of them, till they come to 
their due perfection and maturity for excluſion ? How 
could the child have room to grow there to his big 
neſs, and ſtir and turn himſelf as is requiſite? Add 
hereto another obſervation of Blaſius's, particularly re- 
lating to this ſubject: he hath obſerved, that᷑ the veſ- 
ſels of the interior glandulous ſubſtance of the womb 
are ſtrangely contorted and reflected with turnings and 
meanders, that they might not be too much (trained, 
but their folds being extended and aboliſhed, they 
might accommodate themſelves without danger of rup- 
ture to the neceſſary extenſion” of the uterine ſub- 
ſtance at that time. 
Another remarkable proof of counſel and defion ign 
may be fetch'd from the formation of the veins and 
arteries near the heart, which I meet with in Dr. 
Lower's treatiſe De Corde. | Juſt before the entrance of 
the right auricle of the heart, (ſaith he) to wit, where 
the aſcending trunk of the vena cava meeting with the 
deſcending, is ready to empty itſelf into the ſaid right 
auricle, there occurs in it a very remarkable knob or 
bunch [tuberculum] raiſed up from the ſubjacent fat; 
by the interpoſition whereof the blood falling down 
by the deſcending vein, is diverted into the auricle, 
which otherwiſe encountring and bearing upon that of 
the aſcendent trunk; would very much hinder and re- 
tard the motion of it upward towards the heart: and 
| becauſe in an erect ſite and figure of the body there is 
_ - greater and more imminent danger of ſuch an acci- 


ParT II. in the CREATION. 1 


dent, therefore the vena cava in mankind hath this tu- 


bercle far greater, and more extant than it is in brutes, 
ſo that if you thruſt your finger into either trunk, 
you can hardly find ee or e into the 


other. 

But in quadrupeds, as in "RI dogs, well kine, 
in which the courſe of the blood from either extreme 
of the body is more equal, and, as it were, in aplainer 


level, and becauſe the heart, by reaſon of its bulk and 


weight, hanging downwards, both trunks of the vena 
cava have ſome little declivity towards it, there is no 
need of ſo great a bar and diverſion in them; yet are 
they not altogether devoid of it. 

Moreover, leſt the blood here in its conflux mould 
make a kind of flood and whirlpool, whilſt the auricle 
being contracted, doth not give it free ingreſs, there- 


fore, in this place; the vera cava in great animals, as 


well man as quadrupeds, is round- about muſculous 3 
as well that it may be reſtrain'd and kept within its 
due limits of extenſion, as that it may more vigorouſly, 
and ſtrongly urge and impel the blood into the cavity 
of the auricle. . 
heſides, there is no leſs providence ads caution' 
uſed, that the blood, when i it is forcibly caſt out of the 
left eee of the heart, be not unequally diſtribu- 


ted to the ſuperior or inferior parts. For whereas this 


gate or orifice of the heart opens right upwards, if that 
channel, which receives the firſt impulſe of the blood, 

did lead in a ſtrait line up to the region of the head? 
it could not be, but that it muſt be poured" too 
ſwiftly upon the brain, and ſo the inferior parts of the 
body mult needs be defranded of their vital liquor and 
Iiment. Which inconvenience, that the divine Ar- 
chitect of 5 body migbt wholly obviate and avoid, 

| Aa 
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in animals whoſe hearts are more ſtrongly moved ; he 
ſo artificially contrived the trunk of the aorta, which 
is next the heart, that the blood runs not directly into 
the axillary and carotide arteries, but doth as it were 
fetch a compaſs: for in the middle ſpace between the 


ventricle and thoſe arteries, it is very much inflected 


or bent; whence it comes to paſs, that that crooked 
angle foltains the force and firſt ſtroke of the ejected 
blood, and directs the greateſt torrent of it towards 
the deſcending trunk of the aorta, which otherwiſe 
would ruſh too forcibly into the ſuperior branches 
thereof, diſtending them immoderately, and ſoon op- 
preſs and burden the head. So far Dr. Lowther. 
To elude or evade the force of all theſe inſtances, 


ney innumerable others, which might be produced, to 


demonſtrate, that the bodies of men and all other ani- 
mals were the effects of the wiſdom and power of an 


intelligent and aimighty Agent, and the ſeveral parts 
and members of them deſigned to the uſes to which 
now they ſerve, the Atheiſt hath one ſubterfuge, in 


which he moſt confides, viz. That all theſe uſes of 

parts are no more than what is neceſſary to the very 
exiſtence of the things to whom they belong : and 

that things made uſes, and not uſes things, 

Nil ideo natum eſt in corpore ut uti 
Paſenus , fed quad natum eſt id procreat uſum. 

| Siaith Lucretius, lib. iv. 
And having inſtanced in ſeveral members, he con- 


cludes, 


Omnia denique membra 5 
Ante fuere, ut opinor, corum quam fuit uſis. 
I ſhall give you their ſenſe, together with the con- 
ſutation of it in Dr. Bentley's words, borrowed but 
of his fifth leQure, & & c. 


"th 
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' Theſe things (ſay®they) are miſ- . The Atheiſts. 


taken for tokens of skill and con- 


trivance, whereas they are but neceſſary conſequences 


of the preſent exiſtence of thoſe creatures to which 


they belong: for he that ſuppoſeth any animals to ſub- 


fit, doth, by that very ſuppoſition, allow them every 
member and faculty that are neceſſary to ſubſiſtence. 


And, therefore, unleſs we can prove 2 priori, and in- 


dependent on this uſefulneſs, now that things are once 
ſuppoſed to have exiſted and propagated ; that among 


almoſt infinite trials and eſſays at the beginning of 
things, among millions of monſtrous ſhapes and im- 


perfect formations, a few ſuch animals as now exiſt 


could not poſſibly be produced, theſe after-conſidera- 
tions are of very little moment : becauſe, if ſuch ani- 
mals could in that way poſſibly be formed, as might 
live, and move, and propagate their beings, all this 
admired and applauded uſefulneſs of their ſeveral fa- 
brics is but a neceſſary condition and conſequence of 


their exiſtence and propagation. 


This js the laſt pretence and ſophiſtry of the atheiſts 
againſt the propoſition in my text, [Acts xvii. 27.] 


That we received our life and being from a Divine 
Wiſdom and Power. And as they cannot juſtly accuſe - 


me of concealing or baulking their grand objection, 
ſo, I believe, theſe following conſiderations will give 


them no reaſon to boaſt, that it cannot receive a juſt 


% 


and ſatisfactory anſwer. TY 


(..) Firſt, Therefore, we affirm that we can prove, : 


and have done it already by arguments d priori, (which 
is the challenge of the atheiſts) that theſe animals 


that now exiſt, could not poſſibly have been formed at 


firſt by millions of trials. For ſeeing they allow by 


their very hypotheſis, (and without ſtanding to that 


A a 2 


courteſy, we have proved it before) that there can 
be no caſual or ſpontaneous motion of the particles 


of matter, it will follow, that every ſingle monſter, a- 


mong ſo many ſuppoſed myriads, muſt haye been me- 
chanically and neceſſarily formed, according to the 
known ae motion, and the temperament and quali- 
ty of the matter it was made of. Which is ſufficient, 
that no ſuch monſters were or could have been form- 


ed. For to denominate them even monſters, they muſt 


have had ſome rude kind of organical bodies, ſome 
Jlamina of life, though never ſo clumſy, ſome ſyſtem 


ol parts, compounded of ſolids and liquids, that exe- 


euted (though but bunglingly) their peculiar motions 


and functions. But we have lately ſhewn it impoſſible . 
for nature, unaſſiſted, to conſtitute ſuch bodies, whoſe 
ſtructure is againſt the Jaw of ſpecific gravity. So that 


ſhe, could not make. the leaſt endeavour towards the 
producing of a monſter, or of any thing that bath 


more vital and organical parts than we find in a rock 


of marble, or a fountain of water. And again, though 
we ſhould: not contend with them about their mon- 
ſters and abortions, yet ſeeing that they ſuppoſe, e- 
ven the perfect animals, that are ſtill in being, to have 
been formed mechanically among the reſt, and only 
add ſome millions of monſters to the reckoning. They 


are liable to all the difficulties in the former explica- 


tion, and are expreſly refuted through the whole pre- 
ceding ſermon, where it is abundantly ſhewn, that a 
ſpontaneous production is againſt the catholic laws 


of motion, and againſt matter of fact, a thing without 


example, not only in man and the nobler animals, but 
in the ſmalleſt of inſects, and the vileſt of weeds : 


though the fertility of the earth cannot be ſaid to have 
been impaired ſince the beginning of the world. 
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n (2.) Secondly, We may obſerve, that dis evaſion 
$ of the atheiſt is fitted only to elude ſuch arguments of 
5 divine wiſdom as are taken from things neceſſary to 
yy 4 the conſervation of the animal, as the faculties of 
F. 2 ſight, and motion, and nutrition, 1 the like; becauſe 
5 ſuch uſefulneſs is indeed Nel in a general ſuppo- 


7 ſition of the exiſtence of that animal, but it miſerably 
5 fails him againſt other reaſons, from ſuch members 
t and powers of the body as are not neceſſary abſolutely 
: to living and propagating, but only much conduce to 


N our better ſubſiſtence and happier condition. So the 
= moſt obvious contemplation of the frame of our bo- 
5 dies, as that we all have double ſenſories, two eyes, 
= - two ears, two noſtrils, is an effectual confutation of 


| this atheiſtical ſophiſm. For a double organ of theſe 
1 fenſes is not at all comprehended in the notion of 
3 bare exiſtence; one of them being ſufficient to have 


; | preſerved life, and continued the ſpecies, as common - 


experience witneſſeth. Nay, even the very nails of 
our fingers are an infallible token of deſign and con- 
trivance; for they are uſeful and convenient to give 
ſtrength and firmneſs to thoſs parts in the various 


functions they are put to; and to defend the nume- 
rous nerves and tendons that are under them, which 
have a moſt exquiſite ſenſe of pain, and without that 


* 


native armour would continually be expoſed to it. It 
is manifeſt, therefore, that there was a contrivance and 
_ foreſight of the uſefulneſs of nails, antecedent to their 
formation, For the old ſtale pretence of the atheiſts, 


no place here; unleſs nails were either abſolutely re- 


” Aa 3 


that things were firſt made fortuitouſly, and afterwards 
their uſefulneſs was obſerved or diſcovered, can have 


quiſite to the exiſtence of mankind, or were found on- 


ly in ſome individuals, or ſome nations of men, and 
10 might be aſeribed to neceſſity upon one account, or 
to fortune upon another. But from the atheiſts ſup- 
poſition, that among the infinite diverſity of the firſt 
terreſtrial productions, there were animals of all ima- 
ginable; ſhapes and: ſtructures of body, all of which 
ſurvived and multiplied,. that by reaſon of their make 


that we ſhould now .have ſome nations without nails 
upon their fingers, others with one eye only, as the 
poets. deſcribe the Cyclopes in Sicily, and the Arimaſ- 
pi in Scythia; others with one ear, or with one no- 


cauſe that ſenſe is not neceſſary to man's ſubſiſtence ; 

others deſtitute of the uſe of language, ſeeing that 

mutes alſo may live. One people would have the feet 
of goats, as the feigned Satyrs and Paniſci : another 


horned ſtatues, of Bacchus ; the Scipodes and Enoto- 
cetae, .and other. monſtrous nations, would be no 
longer fables, but real inſtances in nature: and, in a 
word, all the ridiculous and extravagant ſhapes that 
can be imagined, all the fancies and whimſies of poets 
and painters, and Aegyptian idolaters, if ſo be they 
are conſiſtent with life and propagation, would be 
now actually in being, if our atheiſts notion were 
true: which therefore may deſervedly paſs for a mere 
dream and an error, till they pleaſe to make new diſ- 
coveries in the terra incegnita, and bring along 
with them ſome ſavages of all theſe fabulous and 
monſtrous configurations. Thus far Dr. Bentley, who 
adds four conſiderations more to confute this fancy, ex 


ee, granting the atheiſt all the Ann 8 
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and fabric could poſſibly do ſo, it neceſſarily follows, 
ſtril, or indeed without any organ of ſwelling, be- 


would reſemble the head of Jupiter Ammon, or the 


2 oo Wy 


332 T 


. oe BS. | i, © 


PART II. | in be CnEATION.. 


tions he can make. For which, e they be very 
well worth the reading, yet being too long to tran» 
ſcribe, I refer the reader to the ſermon itſelf, 

I ſhall now. farther prove by a notable inſtance, 
that uſes made things, that is to ſay, that ſome things 
were made deſignedly and on purpoſe for ſuch an uſe 
as they ſerve to; and that is, the tendrils or claſpers 


of plants, becauſe they are given only to ſuch ſpecies 


as haye weak and infirm ſtalks, and. cannot raiſe up, 
or ſupport themſelves by their own ſtrength. We ſee 
not ſo much as one tree, or ſhrub, or herb, that hath 
a firm and ſtrong ſtem, and that is able to mount up 
and ſtand alone without aſſiſtance, furniſhed with 
them. Whereas, had they been, without deſign, ſcat» 
tered (as I may ſay) indifferently and careleſly among 
plants, it could not poſſibly have happened, but a- 
mong. ſo many thouſand ſpecies, they muſt have fallen 
to the lot of ſome few, at leaſt, ſome one of the ſtrong, 
and not only of the weak. The ſame hath been prov- 
ed by the inſtance of the power given to the hedge-hog 
and armadillo, of contracting their bodies into a glo- 
bular figure, and ſo hiding and ſecuring their tender 
and unarmed parts. 

2. I ſhall prove by another eminent inſtance, that 


| things did not make uſes,. becanſe there is a ſort of 


creatures which have all the parts and organs: which 
are fitted for a certain action, and employed for the 
exerciſe of it by another ſort z and yet make no uſe 


of them for that purpoſe: that is, the ape- kind. The 


55 1 ; : 6 
Pariſian Academiſts, in their anatomy of ſome ani- 


mals of this kind, tell us, that the muſcles of te 
os hyoides, tongue, larynx, and pharynx, which do moſt 


ferve to articulate a word, were wholly like to thoſe 


of man, and a great deal more than thoſe of the haud z 
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which, nevertheleſs, the ape, which ſpeaks not, uſes 
with as much perfection as a man. Which demon- 
ſtrates, that ſpeech is an action more peculiar to man, 
and which more diſtinguiſnes him from brutes, than 
the hand, which Anaxagoras, Ariſtotle, and Galen, 
have thought to be the organ, which Nature has given 
to man, as to the wiſeſt of all animals; for want per- 
haps of this reflexion : for the ape is found provided 
by Nature of all thoſę marvellous organs of ſpeech, 
with ſo much exactieſs, that the very three ſmall 
muſcles, which do take their riſe from the apothe/7s 
 ſlyloides, are not wantpg, although this apothęſis be 
extremely ſmall. Thi particularity does likewiſe 
ſhew, that there is no reaſon to think, that agents do 
perform ſuch and ſuch a@ions, becauſe they are found 
with organs proper therfunto: for, according to theſe 


philoſophers, apes ſhoul if peak, ſeeing that they have 
all the inſtruments neceſſary for ſpeech. All this is 


confirmed and approved ky the learned and accurate 
Dr. Tyſon, in his Anatoih of the Orang-Outang, or 
Pigmy, he finding in the animal he deſcrib'd, (which 
vas of the ape-kind) the whole ſtructure of the /arynx 
and os hyoides exactly as *tis in man. And the reflexion 
which the Pariſians make upon their obſervation of 
theſe and the neighbouring parts, he thinks very juſt 
and valuable, and adds farther, that this is not the only 
inſtance, which may juſtify ſuch an inference, though 
he thinks it ſo ſtrong an one, as the atheiſts can never 
anſwer. „3 
It is farther conſiderable, and adds to the weight 
of this inſtance, that though birds have been taught to 
imitate human voice, and to pronounce words, yea 
_ ſentences, yet quadrupeds never; though they have 
organs ſar more ſit ſor that purpoſe, and ſome of them, 


* 


— 


in imitation of man, and that 
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viz. dags, and borſes, converſe almoſt perpetually with 


men; and others, as apes, are giveg naturally to imi- 
tate mens actions; as if Providence had deſigned pur- 
poſely to confute this fond conceit;oi the atheiſts, by 
denying them the power to make qjſe of theſe organs 


of ſpeech, which, whether they underſtand what they 


ſaid or not, they Stherwikh might J. would have done 


than birds do, or are capable of doing. 

Far ther, to prove that thoſe ripbler faculties of the 

ſoul, reaſon, and underſtanding; cannot be produced 

by matter organized, but muſt have a higher prin- 
le, * he thus argues; It is zn obſer- 

434 of e that thg&#brain of * I 

man, in reſpect of his body, igimuch larger than what 


is to be met with in any othep, animals, exceeding in 
bigneſs three oxes brains; whence he infers, that as 


animals excel i in the largeneſy iof the brain, ſo they do 
likewiſe in the principal fachities of the ſoul; which 
inference the Doctor canno allow. 


It is (faith he) a generally received opinion, bat 


the brain is the immediate ſeat of the ſoul itſelf, 
whence one would be apt to think, that ſeeing there is 
ſo great a diſparity between the ſoul of a man and a 


brute, the organ, in which it is placed, ſhould be very. 
different too; yet, by comparing the brain of our 


pigmy [the orang- outang, or wild-man]: with that of 
a man, and with the gr each exactneſs obſerving each 


part in both, it was very ſurprizing to me to find ſo : 


great a reſemblance of the one to the other, as no- 


thing could be more; .and that-in proportion to its 


body, its brain was alſo as large as a man's. 
Since therefore (he proceeds) the brain of our pig 
my does in all ceſpegs ſo 8 0 reſemble a man's, I 
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might here make the ſame reflexion the Pariſians did 
upon the organs of ſpeech, that there is no reaſon to 
think, that agents do perform ſuch and ſuch actions, 
| becauſe they are found with organs proper thereunto; 


for then our pigmy might be really a man. The or- 


gans in animal bodies, are only a regular compages of 
pipes and veſſels for the fluids to paſs thro', and are 
paſſive, What actuates them, are the humours and 
fluids: and animal life conſiſts in their due and regu- 
lar motion in this organical body. But thoſe nobler 
faculties in the mind of man, muſt certainly have a 
higher principle, as matter ovomnized could never pro- 
duce them : for why elſe, where the organ is the ſame, 
ſhould not the action be the ſame too ? 

Object. Some may here object and argue, if the 
© body of man be thus perfect, why did God make any 
other animals? For the moſt perfect being the beſt, 
Lan infinitely good Agent, which wants neither wiſ- 
© dom nor power, ſhould (one would think) only pro- 
© duce the moſt perfect. 

Anſw. To which I ater; 1. That according to 
this argumentation, one might infer, that God muſt 
produce but one kind of creature, and, that the moſt 
| perfect that he is able, which is impoſſ ble: for he be- 
ing infinite in all perfeclion, cannot act ad extremun 
virium, unleſs he could produce an infinite creature, 


that is, another God, which is a contradiction : but 
whatever he makes, nit want degrees of infinite per- 


fection, of which he could ſtill (if he pleaſed) add 
more and more to it. 

2. The inferior creatures are perfect in their order 

and degree, wanting no quality or perfection that is 
neceſſary or due to their nature and condition, their 


place and manner of living. Now, why God might 
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not make ſeveral ſubordinate ranks and degrees of 
creatures, they being good, I ſee no reaſon, 

3. Theſe ſeveral ranks and degrees of creatures are 
ſubſervient one to another ; and the moſt of them ſer- 
viceable, and all, ſome way or other, uſeful to man; ſo 


that he could not well have been without them. 


4. God made theſe ſeveral orders and degrees, and 
in each degree ſo many varieties of creatures, for the 
manifeſtation and diſplaying of his infinite power and 
wiſdom, For we haye ſhewn before, by a familiar in- 
_ ſtance, that there is more art and wiſdom ſhewn in 
contriving and forming a multitude of different kinds 
of engines, than in one only, 

5. Yet do I not think, that he made all theſe crea» 
tures to no other end, but to be ſerviceable to man, 
but alſo to partake themſelves of his overflowing 
goodneſs, and to enjoy their own beings. If we ad- 


mit all other creatures in this inferior world beſides 


man, to be mere machines, or automata, to have no 
life, no ſenſe, or perception of any thing, then, I confeſs, 
this reaſon is out of doors; for being uncapable of 
pleaſure or pain, they can have no enjoyment. Upon 
this account, alſo among others, 1 am leſs inclinable 
to that opinion. 

I ſhould now proceed to anſwer ſome ohe lone 
which might be made againſt the wiſdom and goodneſs 


of God in the contrivance and governance of the 


world, and all creatures therein contained. But that 
is too great and difficult a task for my weakneſs, and 
would take up more time than I have at preſent to 


© ſpare, were I qualified for it, and beſides ſwell this 


volume to-too great a bulk. Only I ſhall ay ſomes» 


thing to one particular, which was ſuggeſled to me by 


— 
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a a learned and pious “ friend, 


* Mr. Robert 72 
. Object. A wiſe Agent acts for 


Burſcough of 


Totnels, in De- ends. Now what end can there be 


Sm  - © of creating ſuch a vaſt multitude of 
© inſe@s, as the world is fill'd with; 

1 Frm of which ſeem to be uſeleſs, and ſome ail 
© noxious and pernicious to b ahd other crea- 
Anſw. To this I ſhall anfiver, 1. As to the ninkt. 
tude of. ſpecies or kinds. 2. As to the number of ir in- 


| dividuals i in each kind. 


Firſt, As to the + DEA of: n (which we 


* muſt * acknowledge to be exceeding great, they 


being not fewer, perchance more than 20000.) I an- 
ſwer, there were ſo many made, . 

1. To manifeſt and diſplay the riches of the power 
and wiſdom of God, Pſal. civ. 24. The earth is full 
© of thy riches; ſo is this great and wide ſea, wherein 


Fare things creeping innumerable, &c, We ſhould 


be apt to think too meanly of thoſe attributes of our 


_ Creator, ſhould we be able to come to an end of all his 


works, even in this ſublunary world. And therefore, 
I believe, never any man yet did, never any man ſhall, 


a fo long as the world endures, by his utmoſt induſtry, 
_ attain to the knowledge of all the ſpecies of nature. 


Hitherto we have been ſo far from it, that in vege- 
tables, the number of tꝰoſe which have been diſcover- 


ed this laſt one, hoth far exceeded that of all thoſe 


which were known before. So true is ibat we quoted 


before ont of Seneca, Huſilla ren e mundns, niſi in 


Ceo quo! Ber fas erer orien Cre habet,“ The world 
is ſo ric! I Arni d and rroviced, that man need not 
fear want of employment, ould he live to the age of 
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che ravine of ſo many enemies as continually aſſault 
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Methuſelah, or ten times as long. But of this, h_ 
touched it already, I ſhall add no more. 

2. Another reaſon why ſo many kinds of creatures 
were made, might be to exerciſe the contemplative fa. 
culty of man; which is in nothing ſo much pleas'd, 
as in variety of objects. We ſoon grow weary of one 
ſtudy: and if all the objects of the world could be 
r by us, we ſhould, with Alexander, 
think the world too little for us, and grow weary of 
running in a round of ſeeing the ſame things. New 
objects afford us great delight, eſpecially if found out 
by our own induſtry, I remember Cluſius ſaith of 
himſelf, © That upon the diſcovery of a new plant, 
© he did not leſs rejoice, than if he had found a rich 
© treaſure.* Thus God is pleaſed, by reſerving: things 

to be found out by our pains and induſtry, to provide 
us employment moſt delightful and: agreeable to our 


natures and inclinations. 
3. Many of theſe creatures may be aſefal u. to us; 


- whoſe uſes are yot yet diſcovered, but reſerved for the 


generations to come, as the aſe of ſome we now 
know are but of late invention, and were 'unknown to 


our fore-fathers. And this muſt needs be ſo, becauſe, 


as I ſaid before, the world is too great for any man, 
or generation of men, by his, or their utmoſt en- 
deavours, to diſcover and find out all its ſtore and 


furniture, all its riches and treaſuree. 


+ - Secondly; As to the multitude of individuals in 
A kind of inſect. 1 anſwer, * 

1. It is deſigned to ſecure the continuance and per- 
perulry of the ſeveral ſpecies; which, if they did not 
multiply exceedingly, ſcarce any of them could eſcape 
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and prey upon them, but would endanger them to be 


: Sue deſtroyed and loſt out of the world. _ 
2. This vaſt multitude of inſects is uſeful to man- 


kind, if not immediately, yet mediately. It cannot be 


denied, that birds are of great uſe to us; their fleſh af- 
fording us a good part of our food, avid that the moſt 


delicate too, and their other parts phyſie, not except - 


ing their very excrements. Their feathers ſerve 
to ſtuff our beds and pillous, yielding us ſoft and 


Warm lodging, which is no ſmall convenience and 


comfort to us, eſpecially in theſe northern parts of the 


world. Some of them have alſo been always employed 


by military men in plumes, to adorn their creſts, and 
render them formidable to their enemies. Their 
wings and quills are made uſe of for writing · pens, and 
to bruſh and cleanſe our rooms, and their furniture. 


: Beſides, by their melodious accents they gratify our 


ears; by their beautiful ſhapes and colours, they de- 
light our eyes, being very ornamental to the world, 
and rendring the country where the hedges and woods 
are full of them, very pleaſant and cheary, which with- 
out them would be no leſs lonely and melancholy. 
Not to mention the exerciſe, diverſion, and recreati- 
on, which ſome of them give us. 
Now inſects ſupply land- birds the chiefeſt part of 
their ſuſtenance: ſome, as the entire genus of ſwallows, 
living wholly upon them, as I could eaſily make out, 


did any man deny or doubt of it: and not ſwallows 


alone, but alſo wood-peckers, if not wholly, yet chief- 


ly; and all other ſorts. of birds partly, eſpecially in 


winter - time, when inſects are their main ſupport, as 
appears by diſſecting their ſtomachs. 


. As for young birds, which are brought up in the 
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neſt by the old, they are fed chiefly, if not ſolely, by 


| inſets. And therefore for the time when birds for 

the moſt part breed in the ſpring, when there are mul- 
titudes of "caterpillars to be found on all trees and 
hedges. Moreover it is very remarkable, that of many 
ſuch birds, as when grown up, feed almoſt wholly u- 
pon grain, the young ones are nouriſhed by inſets. * 


For example, pheaſants and partridges, which are well 
known to be granivorous birds, the young live only 
or moſtly upon ants eggs. Now birds, being of a hot 


nature, are very voracious creatures, and eat abun- 


dantly, and therefore there had need be an infinite 


number of inſects produced for their ſuſtenance. Nei- 
ther do birds alone, but many ſorts of fiſhes feed u- 
pon inſects, as is well known to anglers, who bait 
their hooks with them. Nay, which is more ſtrange, 


divers quadrupeds feed upon inſets, and ſome. live 
wholly upon them, as two ſorts of tamunduas upon 
ants, which therefore are called in Engliſh ant- bears; 


the chamaelion upon flies; the mole upon earth- Worms: 
the badger alſo lives chiefly upon beetles, worms, and 


other inſets, T | £04: 
Here we may take notice by the way, that becauſe ſo 
many creatures live upon ants and their eggs, Provi- 


dence hath ſo ordered it, that they ſhould be the moſt 
numerous of any tribe of inſets that we know. _- 


Conformable to this particular, is the reaſon my 
ingenious and inquiſitive friend Mr. Derham, before 


remember'd, hath given of the production of ſuch in- 


numerable multitudes of ſome aquatic inſets. : 


I have often thought, (ſaith he) that there was ſome 
more than ordinary uſe in the creation for ſuch in- 
ſects as are vaſtly numerous; ſuch as the pulices aqua 
tici, which are in ſuch ſwarms, as to diſcolour the 
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waters, and many others: and therefore I have bent 
my enquiries to ſind out the uſes of ſuch creatures; 
herein I have ſo far ſucceeded, as to diſcover, that 
thoſe vaſtly ſmall animalcula, not to be ſeen without 


a microſcope, with which the waters are replete, ſerve 
ſor food to ſome others of the ſmall inſects of the wa- 


ters, particularly to the zympha: culicaria [rata n- 


may be called] figured in Swammerdam. For viewing 
that aympba one day, to obſerve ihe motion of its 


mouth, and for what purpoſe it is in ſuch continual 


motion whether as fiſh to get air, or to ſuck in food, 
or both, I could plainly perceive the creature to ſurk 


in many of theſe moſt minute animalcula, that were 


ſwimming briskly about in the water. Neither yet do 
- theſe animalcules ſerve only for food to ſuch yymphac, 


but alſo to another to me anonymous inſet of the 
_ waters, of a dark colour, cleſt as it were in ſunder, 
and ſcarce ſo big as the ſmalleſt pin's head. Theſe 


inſects hunt theſe animalcules, and other ſmall crea- 
tures that occur in the water, and devour them: and 
J am apt to think, although I have not yet ſeen it, 


tat the puler aguaticus arboreſcens liveth upon theſe | 


or more minute and tender animalcules, and that it 
is to catch them that it ſo leaps in the water. 
This to me ſeems a wonderful work of God, to 

provide for the minuteſt creatures of the waters, food 
proper for them, that is, minute and tender, and fit 
for their organs of ſwallowing. 


As for noxious inſects, why there ſhould be ſo 


many of them produced, if it be demanded, 
l T anſwer, 1. That many that are noxious to us, 
"+ ſalutary to other creatures; and ſome that are 


poiſon'to us, are food to them. So we ſee the poultry- 


kind feed upon ſpiders, ys there is ſcarce any 
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noxious inſet, but one bird or other eats it, either 
for food or phyſic. For many, nay, moſt of thoſe 


creatures, whoſe bite or ſting is poiſonous, may ſafely 


be taken intire into the ſtomach. And therefore it is 


no wonder, that notonly the ibis of Egypt, but even 


ſtorks and peacocks prey upon and deſtroy all ſorts of 
ſerpents, as well as locuſts andcaterpillars. 

2. Some of the molt venomous and pernicious of 
inſects afford us noble medicines, as ſcorpions, = 


ders, and cantharides. : 
3. Theſe inſets ſeldom make ufe of hike offenſive ; 


weapons, unleſs aſſaulted or proyoked in their own 
defence, or to revenge an injury. Let them but alone, 
and annoy them not, nor diſturb their young, and 
unleſs accidentally, you ſhall ſeldom ſuffer by them. 
Laſtly, God is pleaſed ſometimes to make uſe of 
them as ſcourges, to chaſtize or puniſh wicked per- 
ſons or nations, as he did Herod and the Egyptians. 
No creature ſo mean and contemptible, but God can, 
when he pleaſes, produce ſuch armies of them as no 


human force is able to conquer or deſtroy, but they 


{hall of a ſudden conſume and devour up all the fruits 
of the earth, and whatever might ſerve for the ſuſte- 


nance of man, as locuſts have often been obſerved for 


to do. 
Did theſe creatures ſerve for no other uſe, as they 


do many; yet thoſe that make them an objection a- 


gainſt the wiſdom of God, may, (as Dr. Cockburn 
well notes) as well upbraid the prudence and policy 
of a (tate for keeping forces, which generally are made 


vp of very rude and inſolent people, which yet are ne- 
ceſſary, either to ſuppreſs rebellions, or puniſh rebels, 


and other diſorderly and vicious Fe and — 
the world in quiet. i ; 
B = 3 
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From that part of this diſcourſe which relates to 
the body of man, 1 ſhall make theſe Practical infe- 
rences. 4 
an. I. Firſt, Let us give thanks to almighty God 
for the perfection and integrity of our bodies. It 
would not be amiſs to put it into the euchariſtical 
part of our daily devotions: we praiſe thee, O God, 


for the due number, ſhape, and uſe of our limbs and 


ſenſes; and in general, of all ihe parts of our bodies; 
we bleſs thee for the ſound and healthful conftitution 
of them, Pſal. x. It is thou that haſt made us, and 
not we ourſelves; in thy book were all our members 
written.“ The formation of the body is the work of 
God, and the whole proceſs thereof attributed to him, 


Pſal. exxix. 13, 14, 15. The mother that bears the 


child in her womb, is not conſcious to any thing that 


is done there; ſhe underſtands no more how the infant 


is formed, than itſelf doth. But if God hath beſtowed 
vpon us any peculiar gift or endowment, wherein we 


excell others, as ſtrength, or beauty, or activity, we 


ought to give him ſpecial thanks for it, but not to 
think the better of ourſelves A; or We N m 
that want it. 

: Now, becauſe theſe bodily ads, being com- 
mon bleſlings, we are apt not at all to conſider them, 
or not to ſet a juſt value on them; and becauſe the 
worth of things is beſt diſcerned by their want, it would 


be uſeful ſometimes to imagine or ſuppoſe ourſclves, ; 


by ſome accident, to be deprived of one of our limbs 
or ſenſes, as a hand, or a foot, or an eye; for then 
ve cannot but be ſenſible, that we ſhould be in worſe 
condition than now we are, and that we ſhould ſoon 
find a difference between two hands and one hand, 

two meu and one eye, . thay two excell one as much 
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in worth as they do in number; and yet, if we could 
ſpare the uſe of the loſt part, the deformity and un- 
ſightlineſs of ſuch a defect in the body, would alone 
be very grievous to us. Again, which is leſs, ſuppoſe 
we only, that our bodies want of their juſt magnitude, 
or that they, or any of our members are erooked or 
diſtorted, or diſproportionate to the reſt, either in ex- 
ceſs or deer; nay, which is leaſt of all, that the 
due motion of any one part be perverted, as, but of 
the eyes in ſquinting, the eye-lids in twinkling, the 
tongue in ſtammering, theſe things are ſuch blemiſhes - 
and offences: to us, by making us gazing-ſtocks to 
others, and objects of their ſcorn or deriſion, that we 
could be content to part with a good part of our e- 
' ſtates to repair ſuch defects, or heal ſuch infirmities. 
Theſe things conſidered, and duly weighed, would 
' ſurely be a great and effectual motive to excite in us 
gratitude for this integrity of our bodies, and to eſteem 
it no ſmall bleſſing, I ſay, a bleſſing and favour of 
God to us; for ſome there be that want it, and why 
might not we have been of that number? 2 God” was 
no way obliged to beſtow it upon us. | 
+ And as we are to give thanks for the integrity of 
our body, ſo are we likewiſe for the health of it, and 
the ſound temper and conſtitution of all its parts and 
humours ; health: being the principal bleſſing of this 
life, without which we cannot enjoy, or take en 
in any thing beſides. 
Neither are we to give thanks li for the Get * 
collation of theſe benefits, but alſo for their preſerva- 
tion and continuance. God preſerves our ſouls in 
life, and defends us from dangers and ſad accidents, 
which do ſo beſet us on every ſide, that the greateſt 


circumſpection in the world could not ſecure us, did 
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not his good providence continually watch over 
us. We may be ſaid to walk and converſe in the 


. midſt of ſnares; beſides, did we but duly conſider the 
make and * of our bodies, what a multitude of 


minute parts and veſſels there are in them, and bow 


an obſtruction in one, redounds to the prejudice of 
the whole, we could not but wonder how ſo curious 
an engine as man's body could be kept in tune one 
hour, as we uſe it, much leſs hold out ſo many years? 
How it were poſſible it ſhould endure ſuch hardſhips, 
ſuch blows, ſo many ſhocks and concuſſions, nay, ſuch 
violences and outrages as are offered it by our frequent 
exceſſes, and not be diſordered and rendered uſeleſs; 
and acknowledge the tranſcendent art and skill of him 

who ſo put it together, as to render it thus firm and 
durable. 0 

_ Infer. 2. Scoaadly, Have a care thou doſt not by 
any vicious practice deface, marr, or deſtroy the 
workmanſhip of God. So uſe this body as to preſerve 
the form and comelineſs, the health and vigour of 
it. | 
1. For the form and beauty of the body, which 

| mankind generally is fond enough of; and which muſt 
be acknowledged to be a natural endowment and 
bleſſing of God, a thing deſirable, which all men take 
complacency in ; which renders perſons gracious and 
acceptable in the eyes of others; of which yet we do 
not obſerve, that brute beaſts take any notice at all: 
of this I ſhall obſerve, that outward beauty is a ſign of 
inward ; and that handſome perſons are naturally well 

inclined, till they do either debauch themſelves, or are 
| corrupted by others; and then with their manners 
they marr their beauty too. For a man may obſerve, 


and eaſily diſcern, that as perſons are better or work | 


inclined, the very air of their viſage will alter much; 
and that vicious courſes, * defacing the inward pul- 
chritude of the ſoul,do change even the D Store: 
out ward countenance into an abhorr'd 

© hue:* as is evident in the vices of intemperance and 
anger, and may, by ſagacious perſons, be obſerved in 
others alſo. No better coſmetics than a ſevere temper- 
ance. and purity, a real and unaffeted modeſty and 
humility, a gracious temper and calmneſs of ſpirit, a 
ſincere and univerſal charity. No true beauty without 


the ſignatures of theſe graces in the very countenance. 


They, therefore, who through the contrary vices do 
deface and blot out this natural character and impreſs, 
and do violence to their, own inclinations, that ſacri- 
fice this jewel to their luſts, that reject this giſt of 
God, and underyalue the favour of man, aggravate 
their Gi and miſery, and purchaſe hell at ſomewhat a 


dearer rate than others do. And thoſe that have but 


a mean portion of this gift, are the more obliged by 
virtuous practice, not only to preſerve, but to improve 


it. Virtue, (as Cicero obſerves) if it could be ſeen 


with cor poreal eyes, admirabiles ſui amores excitaret'; 
* it would excite a wonderful love of itſelf. By the 
ſignatures it there impreſſes, it is in ſome meaſure-vi- 


ſible in the faces of thoſe that practiſe it, and ſo mult 


needs impart a beauty and amiableneſs to them. 
Diegenes Laertius, in the life of Socrates, tells us, 
that that philoſopher was wont to adviſe young men, 
cut x0 xarorrpitcodeu; often to behold themſelves in their 
looking-glaſſes or mirrors. Grammercy, Socrates, 
that is good counſel indeed ! will our young gentle- 
men and ladies be ready to ſay, we like it very well, 
and we practiſe accordingly? And it ſeems we are in- 
Juriouſly taxed and reprehended by divines, for ſpend- 
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ing ſo much time between a comb and a glaſs. 

not over-haſty; take what remaihs along with As : 
mark the end for which the philoſopher exhorts this, 


iv. & 44& N A dev, . yiyvoryro, & J c D Xardex Thy 


Jvc Pe A ATI, © That if they be handſome, they 


© might approve themſelves worthy of their form; 


but if they be otherwiſe, they may by diſcipline and 
© inſtitution hide their deformity,” and fo by their 
virtuous behaviour compenſate the hardneſs of their 
favour, and by the pulchritude of their ſouls, make up 


what is wanting in the beauty of their bodies. And 


truly, I believe, a virtuous ſoul hath influence upon 


its vehicle, and adds a luſtre even to the outward 


man-ſhining forth in the very face. 
2. So uſe the body, as to preſerve the health and 


vigour, and conſequently produce the life of it. Theſe 


are things that all men covet. No more effectual 


means for the maintenance and preſeryation of them, 
than a regular and virtuous life. That health is im- 
paired by vice, daily experience ſufficiently evinceth. I | 
need not ſpend time to prove, what no man doth or can 


deny.. And as for length of days, we find by the ſame 


experience, that intemperate and diſorderly perſons | 
are, for the moſt part, ſhort-liv'd : moreover, immo- 


derate cares and anxiety are obſerved ſuddenly to 
bring gray hairs upon men, which are uſually the ſigns 
and forerunners of death. And, therefore, the way to 


live long, muſt needs be in all points to uſe our bo- 


dies, fo as is moſt agreeable to the rules of temperance, 
and purity, and right reaſon. Every violence offered 
to it, weakens and impairs it, and renders it leſs du- 
rable and laſting.” One means there is, which phyſici - 
ans take notice of, as very effectual for the N 
tion of — which I cannot here omit, that is, a 


i 
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quiet and chearful mind, not afflicted with violent paſ- 


ſions, or diſtracted with immoderate cares; for theſe 
have a great and ill influence upon the body. Now, 
how a man can have a quiet and chearful mind under 


a great burden and load of guilt, I know not, unleſs 


he be very ignorant, or have a ſeared conſcience. It 
concerns us, therefore, even upon this account, to be 
careful of our converſations, and to keep our conſci- 


ences void of offence, both toward God, and roms 


men. 

Infer. 3. Thirdly, Did God ke the bod y ? Let 

him have the ſervice of it, Rom. xii. 1. 1 beſeech 
© you, brethren, by the mercies of God, that you pre- 

© ſent your bodies a living ſacrifice, - holy; acceptable 

© unto God, which is your reaſonable ſervice.* How 

we ſhould do that, St. Chryſoſtom tells us in his com- 


mentary upon this place, e, 3p8anuos rorpov HR,, 
x yEyOre Fuoia" And N VAGTTE AAAETY CIT Xpovs XL YEVYOVE. 


Tpoopopd” jndiv 1 tip ApaTTTY THpavopeov, u YEVYOVEY õ He 
roh, & c. Let the eye behold no evil thing, and it is 
made a ſacrifice; let the tongue ſpeak no filthy word, 
© and it becomes an oblation : let the hand do no un- 


© lawful action, and you render it a holocauſt. Yet it 


© is not enough thus to reſtrain them from evil; but 
c they muſt alſo be employed and exerciſed in doing. that 


* which is good: the hand in giving alms, the tongue 


© in bleſſing them that curſe us and deſpitefully uſe 


© us, the ear in hearkening to divine lectures and diſ- 


* courſes,” x Cor. vi. 20. Glorify God in your body, 


or with your body, and in your ſpirits, which are 


God's; and that not by redemption only, of which 


the Apoſtle there ſpeaks, but by creation alſo. Rom, 


vi. 13. Neither yield ye your members as inſtru- 
ments of unrighteouſneſs unto fin, but as inſtruments 
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© of righteouſneſs unto God.“ And again, ver. 19. 
© Even ſo now yield your members ſervants of righte- 
Eqguſneſs unto holineſs.” I ſhall inſtance in two mem- 
bers, which are eſpecially to be guarded and reſtrained 
from evil, and employed in the ſervice of God. 
- Firſt The eye. We mult turn away our eyes 
from beholding vanity,” as David prayed God would 
his, Pal. cxix. 37. We mult make a covenant with 
© our eyes, as Job did, Job. xxxi. 1. Theſe are the 


windows that let in exterior objects to the ſoul : by 


theſe the heart is affected; this way fin entered firſt 

into the world. Our firſt parent ſaw, that he tree 
_ and its fruit was pleaſant to the eyes, and fo was invi- 

ted to take and eat it. There are four fins eſpecially 
for which the eye is noted; as either diſcovering them- 
ſelves in the eyes, or whoſe temptations enter in by, 
and ſo give denomination to the eye. 

1. There is a proud Eye, Prov. xxx. 13. « There 
eis a generation, O how lofty are their eyes! and their 
eye“ lids are lifted up, chap. vi. 17. A proud look is 

reckoned the firſt of thoſe fix things that God hates, 

Pal: xviii. 27. God (the Pſalmiſt ſaith) will bring 

5 down proud or high looks, Pſal. ci. 5. Him that hath 

© a high look and a proud heart (ith David) I will 
© not ſuffer. And in Pſal. cxxxi. 1. he faith of him- 
ſelf, that his heart is not haughty, nor his eyes lofty.” 

By which places it appeareth, that pride ſheweth forth 
itſelf in the eyes eſpecially, and that ITY are, as it 
were, the ſeat or throne of it, 

2 There is a wanton Eye, which the e Prophet Iſaiah 
ſpeaks of in his third chapter, at the 16th verſe, © Be- 

© cauſe the daughters of Jeruſalem walk with ſtretched- 

© out necks, and wanton eyes.“ The 6 ſor" Peter, 
in his ſecond epiſtle, ii. 24. mentions eyes full of 
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© adultery.” For by theſe caſements enter in ſuch ob- 


jects, as may provoke and ſtir up adulterous thoughts 


in the mind, as they did in David's; and likewiſe im- 


pure thoughts conceived in the heart, may diſcover 
themſelves by the motions of the eye. And, therefore, 
in this reſpect we ſnould do well, with holy Job, to 
make a covenant with our eyes; not to gaze upon 


any object which may tempt us to any inordinate ap- 
petite or deſire. For our Saviour tells us, it were 


better to pluck out our right eye, than that it ſnould be 
an offence to us: which I ſuppoſe refers to this mat- 


ter, becauſe i it immediately follows thoſe words, He 
that looketh upon a woman to luſt after her, hath 
E already committed adultery with her in his heart.? 

3. There is a covetous Eye. By Covetouſneſs, I 


-andenſtend, not only a defiring what is another man's, 


which is forbidden in the Tenth Commandment, but 


alſo an inordinate deſire of riches, which the Apoſtle 
John ſeems to underſtand: in his Firſt Epiſtle; ii. 16. 
Buy the luſt of the eye. And covetouſneſs may well 
be called the * luſt of the eye, becauſe, 1. The temp- 


tation or tempting object enters by the eye. So the 


| ſeeing the wedge: of Gold, and. Babyloniſh garment, 


ſtirred up the covetous deſire in Achan. 2. Becauſe 
all the fruit a man reaps of riches, more than 
will furniſh his neceſſities and conveniencies, is the 
feeding of his eye, or the pleaſure he takes in the be- 


holding of them, Eccleſ. v. 11. When goods in- 
& creaſe, &c. what good is there to the owners thereof, 


# ng the beholding them with their eyes? 
4. There is an envious Eye, which, by our Savi- 


| our, is called an evil Eye, Matth. xx. 15. Is thine. 
(eye evil becauſe I am good? That is, envieſt thou 


thy brother, becauſe I am kind to him? And, vii. 22. 
Ge 
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one of thoſe evil things which proceed out of the 
heart, and defile a man, is an evil eye.“ Envy is a 
repining at the proſperity or good of another, or an- 
ger and diſpleaſure at any good of another which we 
want, or any. advantage another. hath above us. As 
in the parable of the labourers in the vineyard, thoſe 
that came in firſt envied the laſt, not becauſe they re- 
ceived more than they, but becauſe they received e- 


qual wages for leſs time. Thoſe that are ſubject to 


this vice, cannot endure to ſee another man thrive ; 
and are apt to think his condition better: than theirs 
When indeed it is not. | 


Let us then ſo govern our eyes, chat we 1 1 


by them none of theſe vices. - Let the humility and 
purity of our minds appear even in our outward 
looks. Let neither pride nor luſt manifeſt themſelves 
in-the-poſture or motions of our eyes. Let us have a 
care, that theſe members be neither the inlets nor 

ontlets of any of the fore · mentioned vices ; that they 
neither give admiſſion to the temptation, nor be ex- 
preſſive of the conception of them. Let us employ 
tem in reading the word of God, and other books, 
_ forthe: increaſe of out knowledge, and direction of 
our prattice; in diligently viewing and contewplat- 
ing the works of the creation, that we may diſcern and 
admire the footſteps of the Divine Wiſdom, eaſily to 
be traced in the "> cry diſpoſition, and deſigna- 
. tions of them. Let us take notice of any extraordi- 


nar y events and effects of God's providence towards 
ional ; that as they 


ourſelves or others, perſonator r 


are the iſſues of. his merty br Juſtice, they ma 


up ſuitable affections in us of thankfulneſs> os; a - 


Let thoſe ſad and miſerable objects, that preſent 


belxes to our baght, move us to pity and comme A 
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tion: and let our eyes ſometimes be exerciſed in 


weeping for the miſeries and calamities.of others, 


but eſpecially for our own and their fins. 
Secondly, Another member I ſhall mention is. the 


Tongue, which, as it is the chief inſtrument of ſpeech, 
ſo it may be well or ill employed in. the exerciſe of 


that action, and therefore ſtands in need of direction 
and teſtrant! I remember I once heard from an in- 
genious Anatomiſt of Padua this obſervation, That 


there are but two members in the body that haye a 
natural bridle, both which do very much need it; the 
tongue, and another I ſhall not name. The bgnlben- 


tion whereof may be, that they are not to be let looſe, 
but-dilpently-corbed and held in. That the tongue 
needs a bridle, you will readily grant, if you read what 
the Apoſtle James bath written of it, chap. iii. 6. 
The tongue is a fire, a world of i iniquity: ſo is the 
* tongue among our members; that it defileth the 


_ © whole body, and ſetteth on fire the courſe of nature, 


* and is ſet on fire of hell. For every kind of beaſts, 
and of birds, and of ſerpents, and of things in the 


_ * ſea, is tamed, and hath been tamed of mankind; but 
© the tongue can no man tame; it is an unruly evil, 


Y ; 
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full of deadly poiſon. For the better government o 5 


the tongue, I ſhall note ſome vices of ſpeech, which 
muſt carefully. be avoided. Firſt of all, loquacity or 


Abis the contrivance.pf our-mouths ſug- 


"veſts to us. Our tongues are fenced and guarded 
with a double wall, or mound of lips and teeth, that 
-our words might not raſhly and unadviſedly flip out, 
| Fen Nature hath furniſhed us with two ears, and 


cone tongue, to intimate, that we muſt hear twice 
mach as we ſpeak. Why loquacity is to be avoided, 


* wiſe tai us a ſufficient reaſon, Prov. x. 1 9.5 
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In the multitude of words there wanteth not ſin.” 
Lad, Eccleſ. v. 7. In many words there are divers 
© vanities.” To which we may add another of great 
force with moſt men, viz. that it hath been always 
eſteemed an effect and argument of folly, Eccleſ. v. 3. 
A fool's voice is known by multitude of words.” 
And on the contrary, to be of few words is a ſign of 
wiſdom; and he that is wiſe enough to be ſilent, tho 
a fool, may paſs undiſcovered. Beſides all this, a tal- 
ative perſon muſt needs be impertinent, and ſpeak 
many idle words, and ſo render himſelf burdenſome 
and odious tocompany ; and may perchance run him- 


ſelf upon great inconveniencies, by blabbing out his 


- own or others ſecrets; for a word once uttered, „u- 
git irrevocabile, is 8 whatever the n 
quence of it be. Great need, "thereioee have we to 
© ſet a watch over our mourks” and to keep the 
© door of our lips, Pal. cxli. 3. and not ſuffer our 
7 tongues #.xporpixe The dic voie g as Iſo 


„* 
the Run befor crates phraſeth i it. 
ing or wit. Secondly, Lying, or falſe ſpeak- 


ing. There is difference between nen- 
tire and nendacium dicere, that is, lying and ſpeaking 
of an untruth, or thing that is falſe. Mentire, is con- 
tra mentem ire, which, though it be no good etymo- 
logy of the word, is a avod notion of the thing; that 


is; to go againſt one's mind, or 3 what one does 


not think. 
1 Erxtpo N vi pte, nano I Patev. - 


As Homer expreſſes it, to conceal one thing in the | 
mind, and ſpeak another with the tongue. Hence a 
man may ſpeak an untruth, and yet not lye, when he 


thinks he ſpeaks the truth; and on the contrary, may 
en what is OO true, and yet 725 when he 


32 Pri RS. | 


PART II. I the CR R Sor. 303 

ks what he thinks not to be true. The tongue 
was made to be the index of the mind, ſpeech the in- 
terpreter of thought; therefore there onght to be a 
perfect harmony and agreement between theſe two. So 
that lying is a great abuſe of ſpeech, and a perverting 
the very end of it, which was to communicate our 
thoughts one to another. It hath alſo an ill principle, 
for the molt part, proceeding either from baſeneſs of 
ſpirit, or cowardice, as in them that have committed 
a fault, and deny it, for fear of puniſhment or rebuke : 
and, therefore, the antient Perſians, as Xenophon tells 
us in his Kues ride, made it one of the three things 


they diligently taught their children; which were 1 


rt es, x03 Toever, % dne] To ride, to Shoot, and 70 
ſpeak the truth : or from covetouſneſs, as in tradeſ- 
men, who falſly commend their commodities, that 
they may vend them for a greater price; or from va- 
rity and vain glory, in them who falſly boaſt of any 
quality or action of their own. It is odious both to 
God and man. To God, Prov. vi. 17. A lying tongue 
is one of thoſe ſix or ſeven things that are an abomi- 


nation to him. To men, as Homer witneſſeth in the 


verſe preceding the fore - quoted. 

E xd pòg vp {01 N&v0c d c Aiko TUANC!, & c. 
He that tells lies is as hateful to me, as the gates 
of hell or death. The practice of lying is a dia- 
bolical exerciſe, and they that uſe it are the devil's 
children, as our Saviour tells us, John viii. 44. © Ye 


are of your father the devil, &c. for he is a lyar, and 


© the father of it.” And, Laſtly, it is a fin that excludes 


| out of heaven, and depreſſes the foul into hell, Rev. 


xxi. 8. All lyars ſhall have their part in the lake 


_ © which burns with fire and brimſtone, which is the 
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Thirdly, Another vice or abuſe of ſpeech, or vici 
obus action to which the tongue is inſtrumental, is 


Slandering ; that is, railing a falſe report of any man 
tending to his defamation, Tlis might have been 
comprehended under the former head, being but a 


kind of lying proceeding from enmity or ill-will. It 


3s a very great injury to our neighbour; mens repu- 
tation being as dear to them as life itſelf : ſo that it 
is grown to be a proverb among the yulgar, © Take 


away my good name, and take away my life.” And 


that which enhances this injury, is, that it is irrepa- 
able, We cannot, by any contrary declaration, ſo 
clear the innocency of our neighbour, as wholly to 
.extirpate the preconceived opinion out of the minds 
of thoſe to whom our confeſſion comes; and many 


Will remain whom the calumny hath reach'd, to whom 
the vindication probably will not extend; the pravity 
of man's nature being more apt to ſpread and divulge 


an ill report, than to ſtop and filence it. I might in- 


_ Nance in flattering of others, and boaſting of ourſelves 


for two abuſes of ſpeech ; but they may both be re- 


ferred to ly ing, the one to pleaſe others, and puff them 


up with ſelf-conceit, and a falſe opinion, that they 


have ſome excellent quality or endowment, which 


they want, or have not in ſuch a degree, or that they 
are better thought of by others, than indeed they are, 
and more honoured: the other, to gain more honour 


than is due to ourſelves. Neither yet is it boaſting 


only of what we have not, but alſo what we have, 


condemned and diſallowed by God and men, as being 
. contrary to that humility and modeſty, that ought to 
be in us, Prov. xxvii. 2. Let another man praiſe 


© thee, and not thine own mouth; a ſtranger, and 


not thike own lips. And Moraliſts proceed ſo ar 
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as to cenſure all unneC eſſary grano, that is, talk 


ing of a man's ſelf. 
Fourthly, Obſcene and impure Words are inciier 


vicious effect of the tongue. Thoſe are principally 


the carpe Ny, rotten ſpeeches the Apoſtle ſpeaks of, 


Eph. v. 29. Such as chaſte ears abbor, which tend on- 


ly to the depraving and corrupting the hearers;- and 


are to be ſtudiouſly and carefully avoided by all that 


pretend to Chriſtianity, Eph. v. 3. But fornication, 
* and all uncleanneſs, let! it not be once named among 
: 

you.“ 


alſo a great abuſe of ſpeech, and outrageous effects and 
expreſſions of malice and wickedneſs, Pſal, x. 7. The 
Pſalmiſt makes it part of the character of a wicked 
man, that his mouth is full of curſing.” Which paſ- 
ſage we have quoted by the Apoſtle, Rom. iii. 14. 
© Whoſe mouth is full of curſing and bitterneſs.” 

Sinxthly, Swearing, and irreverently uſing the name 


of God in common diſcourſe and converſe, is another 


abyſe of the tongue; to which I might add vehement 
aſſeverations upon ſlight and trivial occafions. I do 


not deny, but in a matter of weight and moment, 


which will bear-out ſuch atteſtation, and where belief 
will not be obtained without them, and yet it may 
much import the hearer or ſpeaker that his words be 


believed, or where che hearer would not otherwiſe 
think the matter ſo momentous or important as gdh 
deed it is, proteſtations and aſſeverations, yea, oaths \ 


may lawfully be uſed. But to call God to witneſs to 
an untruth or a lye perhaps, or to appeal to him on 


every trivial occaſion, in common diſcourſe, cuſtoma- 
rily, without any conſideration of what we ſay; is one 


of the higheſt indignities and affronts that t᷑an be of- 


feted him, ER to which there i is no texpÞtas | 


? 


. Fifthly, Curſing and railing or reviliow words, are 


308 The Wizdom of GOD Parr II. 
tion:-for it is ſo far from gaining belief, (which is the 
only thing that can with any ſhew of reaſon be plead. 
ed for it) that it rather creates diffidence and diſtruſt. 
For as multa fidem promiſſa levant, ſo multa jura- 
© menta* too; it being become a proverb, He that 


© will ſwear, will lye.” And good reaſon there is for 


it, for he that ſcruples not the breach of one of God's 
commands, is not likely to make conſcience of the 
violation of another. 
Laſtly, (For I will name no moe?) 8 
words, Scoffing, and Jeering, Flouting, and Taunt- 
ing, are to be cenſured as vicious abuſes of ſpeech. 
This ſcoffing and derifion proceeds. from con- 
_ tempt, and that of all injuries men do moſt impatient- 
ly bear ; nothing offends more, or 8 deeper: 
and, therefore, what greater violation of that general 
rule of Chriſtian practice, to do to others as we would 
© they ſhould do unto us? This injury of being de- 
rided, the Pſalmiſt himſelf complains of, Pſal. Ixix. 
11, 12. I became a proverb to them. They that ſit 
in the gate, ſpeak againſt me, and I was the ſong of 
© the drunkards.” And, Pſal. xxxv. 15. according to 
the church-tranſlation, The very abjectꝭ came toge- 
ther againſt me unawares, making mows at me, and 
© ceaſed not; * and the Prophet Jeremiah, Jer. xx. 7. 
© Iam in deriſion daily, every one mocketh me. And 
though there may be ſome wit ſhewn in ſcoffing 
and jeſting upon others, yet is it a practice inconſi- 
ſtent with true wiſdom. The ſcorner and the wiſe man 
are frequently oppoſed in ſcripture, Prov. ix. 8. and 
chap. xiii. 1. &c. It js a proverbial ſaying, © The 
c preateſt clerks are not always the wiſeſt men.“ I 
think the ſaying might as often be verified of the 
greateſt wits. Scorning, in that gradation in the firſi 


__ is ſet down as the _ ſtep of nn 
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And Solomon tells us, That judgments are prepared | 
© for the ſcorners. | 
Lou will ſay to me, How then muſt our tongues be 
employed? I anſwer, 1. In praiſes and thankſgiving 
unto God, Pſal. xxxv. 28. And my tongue ſhall | 
© ſpeak of thy righteouſneſs and of thy praiſes all the 
c day long.“ Parallel whereto, is ver. 24. of Pſal. 
Ixxi. Indeed, the book of Pſalms is, in a great mea- 
ſure, but an exerciſe of, or exhortation to, this duty. 
2. We muſt need eee our tongues in talking of all 


his wondrous works; Pal. cxlv. 5, 6. Iwill ſpeak of 


© the glorious honour of thy Majeſty, and of thy won- 
* drous works.“ 3. In prayer to God. 4. In confeſſion 
of him, and his religion, and publickly owning it be- 
fore men, whatever the hazard be. 5. In teaching, in- 
ſtructing, and counſelling of others. 6. In exhorting 
them. 7. In comforting them that need it. 8. In re- 
proving them. All which particulars I ight enlarge 
upon; but becauſe they come in here only as they 
refer to the tongue, it may ſuffice to _ maten 
them ſummarily. 

Thirdly, Let us hence learn duly 1 to makes and va- 
ue our ſouls. Is the body ſuch a rare piece, what then 
is the ſoul ? The body is but the husk or ſhell, the 
ſoul is the kernel; the body is but the cask, the ſoul 
the precious liquor contained in it; the body i is but 
the cabinet, the ſoul the jewel; the body is but the 
ſhip or veſſel, the foul the pilot; the body is but the 
tabernacle, as a poor clay-tabernacle or cottage too, 
the ſoul the inhabitant ; the body is but the machine 
or engine, the ſoul that 79% v, that actuates and quick- 
ens it; the body is but the dark lantern, the ſoul or 
ſpirit is the candle of the Lord that burns in it: 
and ſeeing there is ſuch difference between the ſoul _ 
and the body in reſpect of excelleney, ſurely our bet - 
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ter part challenges our greateſt care and diligence to 
make proviſion for it. Bodily proviſion is but half 
proviſion, it is but for one part of a man, and that the 
meaner and more ignoble too, if we conſider only the 


time of this life; but if we conſider a future eſtate of 


endleſs duration after this life, then bodily proviſion 
will appear to be, I do not ſay quarter proviſion, but 


no proviſion at all, in compariſon; there being no 


proportion between ſo ſhort a period of time, and the 
Infinite ages of eternity. Let us not then be ſo fooliſh, 
as to employ all: our thoughts, and beſtow all our 


time and pains about cheriſhing, accommodating and 
' gratifying our bodies, in making proviſion for the 
I lfleſh to fulfil the luſts thereof,” as the Apoſtle phra- 
ſeth it; and ſuffer our ſouls to lie by neglected, in a 
miſerable, and poor, and blind, and naked condition. 
Some Philoſophers will not allow the body to be an 

_ eſſential part of man, but only the veſſel or vehicle of 


the ſoul; © Anima cvjuſque eſt quiſque: The ſoul is 
the man.“ Though I would not be ſo unequal to it, 


yet I muſt needs acknowledge it to be but an infe- 
rior part: it is therefore ſo to be treated, ſo dieted 
and provided, as to render it moſt calm and compli- 


ant with the ſoul, moſt tractable and obſequious to the 
dictates of reaſon; not ſo pampered and indulged, as 
to encourage it to caſt its rider, and to take the reins 
into its own hand, and uſurp dominion over the bet- 
ter part, the 73 5yeonnv, to fink and depreſs it into a 
ſordid compliance with its own luſts, Atque affigere 


© humi Divinae particulam aurae.” 


This is our duty, but alas what is our practice? 
Our great partiality towards our bodies, and neglect 
of our ſouls, ſhews clearly which part we prefer. We 
are careful enough of wounding or maiming our bo- 


dies, but we make bold to laſh and wound our ſouls. 
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daily; for every ſin we commit, being contrary to its 
nature, is a real ſtripe, yea a mortal wound to the ſoul, 
and we ſtall find it to be ſo, if our conſciences be 
once awakened to feel the ſting and ſmart of it. We 
are induſtrious enough to preſerve our bodies from ſla- 
very and thraldom, but we make nothing of ſuffering 
our ſouls to be ſlaves and drudges to our luſts, and to 
live in the vileſt bondage to the molt degenerate of 
creatures, the devil: we are thrifty and provident e- 
novgh not to part with any thing that may be ſer- 
viceable to our bodies under a good conſideration, 
and we ſo eſteem them, as that we will part with all 
we have for the life of them; but we make little ac- 
count of what is moſt beneficial to our fouls, the 
means of grace and ſalvation, the word of God, and 
duties of his worſhip and ſervice ; nay, we can be con · 
tent to ſell our ſouls themſelves Goa a trifle, for a thin 
ofnothing, yeafor what is worſethan nothing, the aul 
ſying of an inordinate and unreaſonable appetite or paſ- - 


| Gon. We highly eſteem and ſtand much upon our nobi- 


lity, our birth and breeding, though we derive nothing 
from our anceſtors but our bodies and corporeal quali- 
ties; and it is uſeful ſo far to value and improve this ad- 
vantage as to provoke us to imitate the good examples 
of our progenitors, not to degenerate from them, nor to 
do any thing unworthy of our breeding; and yet the 
divine original of our ſouls, which are beams from the 


Father of Light, and the immediate offspring of God 


himſelf 25 v g yoo tower, hath little influence upon 
us to engage us to walk worthily of our extraction, 
and to do nothing that.is baſe or ignoble, and unſuit- 
able to the dignity of our birth. 

You will ſay; how ſhall we manifeſt our care of our 
ſouls? What ſhall we do for them? 1 anſwers the 
ſame we do lor o our bodies. E ST 
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Firſt, We feed our bodies, our ſouls are alſo t to be 
1 the ſood of the ſoul is knowledge, eſpecially 


knowledge i in the things of God, and the things that 
concern its eternal peace and happineſs; the dottrine 


of Chriſtianity, the word of God read and preached, 


1 Pet. ii. 2. As new born babes deſire the ſincere 
© milk of the word, that ye may grow thereby, Heb. 
v. 12. The apoſtle ſpeaks both of milk and of ſtrong 
meat. Milk he there calls the principles of the doc- 
Fine of Chriſt : and again, 1 Cor. ii. 3. I have fed 

* you with milk and not with meat, for hitherto ye 
were not able to bear it. So we ſee in the Apoſtle's 
phraſe, Feeding of the flock, is teaching and inſtruc- 


ting of them. Knowledge is the foundation of prac- 


tice; it is impoſſible to do God's will before we know 
it; the word muſt be received into an honeſt and 


good heart, and underſtood, before any frait can be 


| brought forth. 
.- Secondly, we heal and cure our bodies: when they 3 
are inwardly ſick, or outwardly harmed: fin is the |. 


e of the foul; Matth. ix. 12. They that be 
© whole need not a Phyſician, but they that. be ſick, 
Faith our Saviour by way of fimilitude, which he ex- 


. plains in the next verſe, am not come to call the 


5 righteous, but ſinners to repentance.” For the cure 
of thie diſeaſe, an humble, ſerious, hearty repentance, 
is the only phyſic: not to expiate the guilt of it, but 


to qualify us to partake of the benefit of that atone- 
ment which our Saviour Chriſt hath made, by the ſa- 
__crifice of himſelf, and reſtore us to the favour of God, 
which we had forfeited, it being as much as in us lies 
an undoing again what we have done. 


+ Thirdly, We cloath and adorn our bodies; indeed 


oy too much time and too many thoughts we beſtow up- 


on that; our ſouls alſo are to be * with holy 


» 
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and virtuous habits, and adorned with good works, 
1. Pet. v. 5. Be ye cloathed with humility;* and in 
the ſame epiſtle, chap. ii. 2. he exhorts women to 
* adorn themſelves, not with that outward adorning 
* of plaiting the hair, and wearing gold, &c. but with 
the * ornament of a meek and quiet ſpirit, which is 
in the ſight of God of great price: and in Rev. xix. 8. 
© The righteouſneſs of the ſaints' is called ſine linen. 
And the ſaints are ſaid to be cloathed © in white rai- 
ment, Matth. xxiii, 11, Works of righteouſnels, 
and a converſation becoming the Goſpel, is called a 
: wedding garment,” Coloſ. iii. 10. Put on the new 
man.“ And again, Put on therefore as the ele& of 
God, bowels of mercy, meekneſs,* &c. On the con- 
trary, vicious habits: and ſinful actions are compared 
to filthy garments. So, Z Zech. iii. 3. Joſhua the high. . 
prieft is ſaid to he cloathed with filthy garments? 


which in the next verſe are interpreted his iniquities, 
either perſonal, or of the people whom he repreſented, 
I have cauſed thy iniquity to paſs from thee, and will 


* cloath-thee with change of raiment.” .. 
Fourthly, We arm and defend our hodies. And 
our ſouls have as much need of armour as they: For 
the life of a chriſtian is a continual warfare; and we 
have potent and vigilant enemies to- encounter wich- 
al; the devil, the world, and this corrupt fleſh, we 
carry about with us. We had need, therefore, to take 


| Wo us the Chriſtian panoply, to put on the whole ar- 


* mour of God, that we may withſtand in the evil day, 
and having done all may ſtand; having our loins 


© pirt with truth, and having the brealt-plate of righte- | 


* ouſneſs, and our feet ſhod with the preparation of 

© the goſpel of peace. Above all taking the ſhield of 

* faith, and for an helmet, the bers! of ſalvation, and 
D d 


* 
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* the ſword of the ſpirit, which is the word of God, 9 


Eph. vi. 13, 14, &c. * 
le that with this Chriſtian armour 1 Gohts 


againſt and repels the temptations and aſſaults of his 


ſpiritual enemies; he that keeps his garments pure, 
and his conſcience yoid of offence towards God and 
towards man, ſhall enjoy perfect peace here, and aſſur- 
ance for ever. Tacitus faith of the Finni, a northern 
people, that they were ſecuri adverſus homines, ſe- 

curi adverſus Deos.“ They need not fear what God 


or man could do to them, becauſe they were in as bad 


a condition as could conſiſt with living in the world: 

they could not be baniſhed into a worſe country, nor 
put into worſe circumſtances than they were in al- 
ready. I might ſay of the man that keeps a good con- 
ſcience, that he is ſecure againſt God and man; not 


in that ſenſe the Finni were, but ſecure of any evil bes 


falling him from either. God can do him no harm, not 


for want of power, but for want of will, which is re- 


gulated by his truth and juſtice. He is as ſecure in 


reſped of men, becauſe he is under the protection of 


the Almighty: and if any there be that would do him 
harm, they ſhall either be reſtrained by the Divine 
Providence, or if they be permitted to injure him, it 


moll tend only to the exerciſe and improvement of his 


faith and patience, and enhanſing his future reward 
at that great day, when the Almighty ſhall diſpenſe 
aureolae to thoſe champions who have fi gnalized their 


valour and fidelity by heroic actions, or patient ſuf. 
ferings of unworthy things for his ſake. 3. A good. 
* conſcience not only ſecures a man from God and men, 
but from himſelf too, © There is no peace to the wick- 
dec, faith my God,” no.inward peace. Such a man is 
at odds with himſelf. For the commandments of God 
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conformable to the dictates of right reaſon; man's 
judgment gives ſentence with the divine law, and 
condemns him when he violates any of them; and ſo 
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being agreeable to the nature of man, and perfectly 


the ſinner becomes an Hheautontimorumenos, a tormen- 


tor of himſelf. * Prima eſt haec ultio, quod ſe judice 
nemo nocens abſolvitur. No guilty perſon is abſolv- 


ed at his own tribunal, himſelf being judge. 


Neither let any profligate perſon, who hath biddea 
defiance to his conſcience, and is at war with himſelf, 
think to take ſanctuary in atheiſm, and becauſe it im- 
ports him highly there ſhould be no God, ſtoutly-deny 
that there is any. For firſt, ſuppoſing that the exiſtence 


of a Deity were not demonſtrably or infallibly proved, 


(as it moſt certainly is,) yet he cannot be ſure of the | 


contrary, that there is none. For no man can be 
© ſure a pure negative, namely, that ſuch a thing is 
© not, unleſs he will either pretend to have a certain 


© knowledge of all things that are or may be, than 
which nothing can be more monſtrouſly and U | 
| © louſly arrogant; or elſe, unleſs he be ſure that the 


being of what he denies doth imply a contradiction; 


for which there is not the leaſt colour in this caſe. 


© The true notion of God conſiſting in this,” that he is 


my lord biſhop of Cheſter's words, j in his Dzeourſe . 
Natural Religion, page 9 


Now, ifhe be not js there 1 is no Dobbs, he cannot 
be without ſome ſuſpi picion and war that there may be 5 


One. 


e e c If there ſhould be a Deity, ſo holy, au; 4 
© juſt, and powerful, as is ſuppoſed, what vengeance 
© and indignation may ſuch vile miſcreants and rebels _. 
1 th who have made it . to _ e 


* 


a being of all poſſible perfection. That I may borroß 
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iin out of the world, who is the great Creator and 

by 8 25 Governor of it; to undermine his being, and eradi - 

= F cate all notions of him out of their own-and other 

| © mens minds; to provoke his oreatures. and vaſſals to 

SH —_ t of him, a ſlighting of his fear and worſhip, 
as being {ach imaginary chimeras, as are fit only to 

keep fools in awe. Certainly all this is the higheſt 

provocation that any man can be guilty %s ſo fall 

£ it be/puniſh'd with the ſoreſt vengeance,” |... 

No a flender ſuſpicion of the exiſtence of a being, 

_ hedenial whereof is of fo ſad conſequence, muſt needs 

„ diſturb the atheiſt's thoughts, and fill him with fears, 

" andqualify and allayallhis pleaſures and enjoyments, 

and render him miſerable even in th bes <4 23h 

But on the: other fide, he that believes and owns 

42 God, if there ſhould be none, is in no danger of 

any bad conſequent, For all the inconvenience of 

2 dis belief will be, that he may be hereby occaſioned 

o tye himſelf up to ſome needleſs reſtraints during 

cis . time of his life, wherein notwithſtanding | 

u tere is, as ta the preſent, much peace, quiet, and 

3 of * ſafety aud as to the future, his error ſhall die with | 

 # . © him, there being natis to call him to an. account for 

1 SIP = * his miſtake. Thus far the Biſhop, ; 

1 To which I ſhall add, that he not 10 ſuffers no 
bt reaps a cgnſiderable benefit from this 

miſtake ; for during i life he enjoys a pleaſant 

dream or fancy of . fatfire bleſſed eſtate, with the 

thoughts and expectätion whereof, he ſolaces hir e 

ſelf, and agreeably entertains bis time; and is in no 

3 bange of being ever awakened out of it, and con- 

1 — 4 of his error and folly, death —_— a. hy eb 
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